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?#§ RED-STRAND: 
* 

REG. U.S. PAT. OFF. 


WIRE LINES 


An Acid Steel Product, Every Wire 
of Which Is rigidly Tested to 
Insure Highest Quality 











You men who are responsible for drilling and Another important factor is that “HERCULES” 
production costs know how expensive unexpected (Red-Strand) Wire Lines are furnished in a wide 
wire rope failures are. You also know that the range of constructions as we have found that no 
work is hard, and that one type of wire rope is 






sturdy lines are required to 


stand the gaff. AN St y “~\ 
“Hercules” ( Red-Strand) eo % ze \ 
Wire Rope is in high favor /& HERCU Lest 


EG U.S. PAT. OFF. 


wherever used because of re ~— re Oo -— 


its remarkable stamina and LESG SGHEN 


suitable for all oil field pur- 
poses. There are “HERCU: 
\\ LES” rotary lines, cable. 
\ tool lines, casing lines, 
\, sucker rod lines, swabbing 
lines and tubing lines. 








After all, results in the 


sturdiness. It is dependable. hehd ane ‘stn conte, ot 


There are reasons for this, 


‘ we offer for your consider- 
of course, for quality is 


ation the actual service 


MADE oF 
never a monn of guess or ACID OPEN HEARTH |; — record of these wire lines. 
luck. It is always the re- STEEL WIRE Why not give them a chance 
sult of definite purposes % to show you what they can 


and actions,and so it is with 


do? Do not hesitate to try 
all Leschen Wire Lines. 


them on your hardest work. 


Fe Roe 
THE WIRE ROPE WITH THE SERVICE RECORD 


maae Only By A, Leschen & Sons Rope Company =r: 1s: 


5909 Kennerly Avenue, St. Louis, Mo. 


New York - - - + «+ - - 87 to 90 West Street Denver - - - - += + + + «+ 1554 Wazee Street 
Clucago - -©- © «© © « 810 West Washington Blvd. San Francisco - - - - - - 520 Fourth Street 


Domestic Distributors: 


PARKE — RG SUPPLY COMPANY 
CASEY & NEWTON 


2) Parkersburg, W. Va. OSBORN MACHINERY COMPANY, Inc. 
901 Century Bldg., Pittsburgh, Pa. HILLMAN-KELLEY, Incorporated Clarksburg, W. Va. 
NORVELL-WILDER SUPPLY COMPANY 2441 Hunter St., Los Angeles, Calif. NEW UNITED PIPE & SUPPLY CO. 
Beaumont, Texas HINDE RL * ER TOOL COMPANY Charleston, W. Va. 


Tulsa, Oklahoma 
Export Distributor: CONTINENTAL EMSCO CO., INC., 19 Rector Street, New York 
BUENOS AIRES LONDON PLOESTI 
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The Course of Oil 


By K. C. SCLATER 





| ml 


World Oil Soon the Iraq pipe line will be in 
: operation and the oil fields of Iraq 
Picture will start feeding the oil markets of 
Changing the world. The French section of the 


ine to the north will probably be first in operation. 
The French oil company, which owns one-fourth in- 
terest in the Iraq fields, will ship all its oil through the 
section of the line between Kirkuk and Tripoli on the 
eastern shores of the Mediterranean. Since this com- 
pany is government-owned it is quite likely that the 
requirements of France will be drawn largely from the 
Iraq fields. Until 1931 half a dozen American oil com- 
panies supplied France with more than half of the pe- 
troleum products she imported. Since then, greater 
quantities have been coming from Russia and Rumania, 
and America’s share dropped from 53 per cent in 1930 
to 36 per cent in 1932. Thus does the world oil pic- 
ture change. 


If any one thing has been brought 
home to the producing branch of the 
industry during the last few years, 
it is a realization of the need of 
sound methods for the equitable allocation of produc- 
tion. The apparent lack of essential engineering factors 
has been keenly felt. Petroleum engineers have been 
roundly scored from several quarters both within and 
without the industry because they could not agree on 
certain fundamentals. They have been accused of giv- 
ing too much attention to the development of methods 
that have hastened the exploitation of new fields and 
boosted the potential rate of oil production far beyond 
present needs, while neglecting to develop the neces- 
sary factors for the equitable allocation of production. 

The challenge of these indictments was taken up 
when a committee, sponsored by the Central Commit- 
tee on Drilling and Production Practice under authori- 
zation of the General Committee of the Division of 
Production of the American Petroleum Institute, was 
appointed on Allocation of Production. A progress re- 
port was submitted by this committee at the annual 
meeting held at Chicago in October of last year along 
with several special papers. These are of far-reaching 
importance. 

Here is set forth a set of simple working principles 
that can be applied to flowing wells and pumping wells. 
It serves as a sound starting point for the elimination 
of most of the abuses that spring from the making of 
open-flow tests to determine a well’s capacity to pro- 
duce. Flowing wells and pumping wells are subject to 
the same types of abuse. Stress is too often put on fac- 
tors that have no bearing on the well’s productivity. 
Stipulations with regard to the equipment in and on 
the well are necessary and must be taken into consid- 
eration when tests are made. This applies both to 
pumping and flowing wells. Unless such stipulations 
are made, abuses will continue and grave economic 
waste result. 


Principles for 
Allocating 
Production 


Fepruary, 1934 


It is heartening to see these sound recommendations 
appear at this time as they fill a real need. Their gen- 
eral adoption by the industry cannot but be of the 
greatest benefit, for they are based on sound principles, 
so far as our present knowledge goes, that insure equit- 
able allocation of production. 


Although the value of natural underground storage 
has been proven, protection against uneconomic pro- 
duction in excess of demand is necessary, and will be 
necessary so long as unfair production practices are 
given a chance to go on. Equitable allocation of pro- 
duction is a safeguard that will provide such protec- 
tion, hence the far-reaching importance of a set of 
guiding principles for applying equitable allocation in 
the field. 


In his article last month Professor 
Uren called attention to the fact 
that production research is being 
conducted in Russia on a scale un- 
known in America. This, notwithstanding the fact that 
the petroleum production of the United States is more 
than six times that of Russia. There are three petro- 
leum research institutes where more than two thou- 
sand research workers are engaged exclusively in pro- 
duction and research problems. 

Petroleum research in America, both in the refining 
and producing branches, is conducted on a large scale 
by companies and by private investigators. Much dupli- 
cation goes on and no doubt large sums are expended 
neediessly on overlapping problems because of the lack 
of codperation or of a central clearing house where the 
bulk of petroleum research work carried on could be 
correlated or have some guidance. 


Central Bureau 
of Petroleum 
Research 


Professor Uren suggests the need of a central pe- 
troleum research institute. The fact that America lacks 
One is surprising when the total investment of the 
American oil industry is considered. Why this should 
be so can only be ascribed to the so-called rugged indi- 
vidualism that has always been a prominent charac- 
teristic of those engaged in the oil industry. The com- 
petitive conditions under which oil fields were dis- 
covered and produced in the early days have bred and 
fostered this trait in oil men. This may explain the 
apathy they have been wont to display toward research. 
It is only within the last few years that the petroleum 
industry has come to recognize fully the real value of 
petroleum research in improving the efficiency and ex- 
tending the scope of their operations. 

Many problems in production, transportation, and 
refining remain to be solved. Their successful solution 
will effect economies the extent of which cannot be 
foretold. A central bureau could probably be main- 
tained, conducting research in a vastly wider field and 
with better results, at no greater cost to the industry 
than that expended for research being carried on today. 
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« « « HIGHLIGHTS IN OILDOM » » , 





On February 5 the Texas Railroad Com- 
mission amended its proration order of 


Boost 


Texas Oil ; 
Dousbhe December 28, by increasing the daily al- 

lowable in the Panhandle and Gulf Coast 
fields 12,750 bbl., making the state’s allowable 925,154 bbl. 
daily. This raises the authorized allowable well above the 
884,000 bbl. set by Secretary Ickes, national oil administrator, 
in his state allocations made in December to remain effective 
until April 1. 


Proposes Secretary Ickes, oil administrator, has 


New Oil 
Tax 


the well and refinery. He explained it would help curb the 


proposed to the House Ways and Means 
Committee that a tax of one-fifth of a 
cent a bbl. be placed on oil, collectable at 


illegal production of oil by making possible a more effective 


check. 


® 
East Texas Bottom-hole pressure tests made on 88 
Pressure key wells in the East Texas field January 
Declines 17 indicated an average decline of five 


lb. since December. The average pressure 
was 1,269 lb. January 17, compared with 1,274 lb. on De- 
cember 10. 


@ 
Lease Basis Effective February 1, leases in the Simp- 
For Simpson 
Horizon 


son zone of the Oklahoma City field are 
permitted to operate on a lease basis, and 
all wells in the zone are required to be 
ready for such operation by May 1, according to orders issued 
by the State Corporation Commission. Notice of such lease 
basis of operation must be filed with proration division of the 
commission not later than the last day of the month preced- 
ing. In such cases underage in excess of two days’ allowable 
is cancelled. 


22,000-Acre 
Conroe Tract 
in Lawsuit 


A lawsuit involving 22,000 acres of land 
in the Conroe trend, and which has been 
on the docket of the Liberty County, 
Texas, court for some time, will come up 
for trial in the May term. This is one of the largest areas 
of oil land ever to come under litigation, extending from the 
edge of the Livingston field in Polk County to within a mile 
of the Gulf Production Company’s discovery well in Liberty 
County. According to the petition of the plaintiffs, this case 
has been on the docket of the court more than 30 years, and 
the legal point at issue is a void judgment. 


8 


eee 


Louisiana If schedules for loading tankers at the 
Scheduled three main terminals near Lake Charle 
te Ship Louisiana, are adhered to, indications ie 


More Oil m oman! 4 anne will exceed those 

of January. In January, eight yess 
carried approximately 567,000 bbl. of crude from that area, 
and it is expected that 730,000 bbl. will be loaded in the 
month of February. 


= 
Gasoline The Third Court of Civil Appeals handed 
Tax Law down an important decision February 3, 


Held Valid when it upheld the validity of the Texas 

gasoline tax law in relation to giving the 
comptroller supervision over refineries. The decision spe. 
cifically found valid provisions of the law that require a per. 
mit to do business, the posting of a bond to cover delinquent 
taxes, and provisions for a prison sentence and heavy fines for 
evasion. 


Tomball Field 
May Not 


Exceed 


15,000,000 Bbl. their estimates on the total productive 
area and sand thickness. Ten thousand acres of oil-producing 
land is considered a liberal estimate for the field and the 
average sand thickness likely will not exceed five feet. Figur- 
ing 20 per cent porosity, 60 per cent saturation and 30 per 
cent recovery, the theoretical total ultimate recovery will b 
14,010,500 bbl. To recover this amount of oil it will b 
necessary to drill 500 wells at a total cost of approximately 
$12,500,000. 


That the Tomball field, once considered 
as having as great possibilities as Conroe, 
will do well to pay the cost of drilling, 
is now the opinion of oil men, who base 


"Hot Oil" 


Output 

Reduced curtailing the production and movement 
of “hot oil” in East Texas. Approximately 

20,000 bbl. of “hot oil” are produced daily in the field, it is 

estimated, which represents a reduction of 20,000 to 55,000 

bbl. daily compared with only a few weeks ago. Many in- 

junctions have been issued by state courts and Secretary Ickes, 


Unrelenting activity on the part of Fed- 
eral and state officials has succeeded in 


Oil Administrator, and Attorney General Cummings have 
agreed that the attorney general’s two special assistants in 
Texas, Charles I. Francis at Tyler and L. F. Guinn at Dallas, 
in codoperation with the district attorney’s office, can prose 
cute without authorization from Washington when they 
agree prosecution should be started. This should result in the 
cutting of much red tape and make possible speedy prosect- 
tions. 
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OILWELL'S 


STANDARDIZED () A.P. I. 


PRODUCTS 














WORKING BARRELS BOILERS 

WORKING BARREL VALVES ENGINES (OIL & GAS) 
PLUNGER PUMPS BELTING 

BALLS AND SEATS FISH TAIL BITS 
SUCKER RODS ROTARY TOOL JOINTS 
POLISHED RODS DRILL COLLARS 
STUFFING BOXES GRIEF STEMS 

PULL RODS ROTARY COUPLINGS 
PULL ROD CLAMPS GOOSE NECK CONNECTIONS 
CABLE DRILLING TOOLS HOISTING BLOCKS 
CABLE FISHING TOOLS SHEAVES 

JARS HOOKS 

ROPE SOCKETS STEEL TANKS 

WIRE ROPE TUBULAR GOODS 


A THESE PRODUCTS SOLD BY ““OILWELL” ARE OF THE HIGHEST 
QUALITY MATERIAL AND WORKMANSHIP. THEY EMBODY 
SKILLED DESIGN AND MANY EXCLUSIVE FEATURES. 


Apply at nearest ‘“OILWELL” store or office for detailed information. 


OIL WELL SUPPLY CO. 


Branch Stores in all Oil Fields 


SUBSIDIARY OF UNITED Us STATES STEEL CORPORATION 
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LATEST ACTIVITIES IN THE OIL FIELDS 





NEW producing area was discovered in Lincoln County, 

Okla., when the Amerada Petroleum Corporation 
brought in its No. 1 Martinek well, producing an estimated 
700 to 800-bbl. per day. Production is from the Hunton 
lime, which was found at 4425 to 4241 feet. The new well is 
located approximately ten miles south of the Davenport 
pool. 


Holland Oil Company is testing a sand at 4215-22 ft. in 
its No. 1 Peck in the Bonnieview district of Southern Re- 
fugio County, being the only active test now in that dis- 
trict. Geophysical crews are very active all through Southern 
Victoria, Refugio and Northern San Patricio counties. Many 
major companies and independents took up leases in that 
district just before East Texas came in, but temporarily 
abandoned their plans because of the activity in the latter 
field. Now they are back working the territory. 


Northern producing limits of the Tomball pool in South- 
ern Montgomery County of South Texas apparently have 
been established by abandonment of Stanolind Oil and Gas 
Company and Amerada No. 3 William Theis in the J. N. 
Edwards survey. The test was drilled to 5643 feet. Salt water 
sand was logged from 5599 to 5624 feet. 


A showing of oil in the Dolomite lime at 3400 ft. has 
been reported by the Shamrock Oil and Gas Company in its 
No. 1 Robertson, in Moore County, the Panhandle field of 
northwest Texas. Operators are preparing to set casing and 
test the showing. In event the well produces it will mean a 
two-mile extension to the Morton pool near Dumas. 


. 
The Sun Oil Company opened a prospective new field in 


Michigan with the bringing in of No. 1 Flemming in Osceola 
County. Initial production was 50 barrels. The new well is 


mm 


located approximately 35 miles north and northeast of the 
nearest oil and gas fields in central Michigan. 


What is regarded as an extension of the Kunkel pool, nea; 
Olney, Texas, was made when W. R. Cooper and ASSOCiates 
brought in a well that made an initial flow of ten bbl, an 
hour. The well is three miles northwest of Olney, and topped 
the sand at 1100 feet. 

* 


A new oil pool has been opened in New Mexico, which js 
20 miles from any other production and the first commercial 
well west of the Pecos River in southeast New Mexico, Sto. 
vall & Marshall’s No. 1 Mook was the discovery well and js 
in the Black River area of southern Eddy County. When 
brought in the well made five bbl. an hour for four hours 
and is rated as a 50-bbl. to 75-bbl. well. The oil tests 49 
gravity and is coming from the Delaware formation. 


A semi-wildcat, No. 1 McFarland, has been brought in by 
the Lario Oil and Gas Company, production subsidiary of 
the Globe Oil and Refining Company, two miles south of the 
Sharpe field in Rice County, Kansas. The hole filled up 200 fe. 
with oil when the pay horizon was topped at 3274 feet. The 
hole is being deepened, after which production tests will be 
made. 


The Chapacao field along the right bank of the Tamesi 
River in the northern part of Vera Cruz State, Mexico, was 
given a mile extension when the Mexican Petroleum Com- 
pany brought in its No. 5 Raya, with a daily production of 
516 bbl. at 1350 feet. 

te 


The Iowa, Louisiana, field was extended a half mile west by 
the completion of the Magnolia Petroleum Company’s No. 5 
Waite. Completed at a total depth of 6970 ft., the well made 
an 840-bbl. flow through a 15/64-in. choke. 





























DAILY AVERAGE CRUDE OIL PRODUCTION 
AVERAGE CRUDE OIL PRICES ‘Fieures in Bareete) 
Furnished by A.P.I. 
California Arkansas $ .70 Federal 
a gency 
Playa Del Rey $ .90 Siti Allowable W’k Ended W’k Ended W’k Ended 
: Louisiana Effective tan 27 ae ‘an, 28 
Coalinga 81 7 — . iffective Jan. 27 ec. § . 2 
Long. Beach ~~ oF | a ae: A 
2 ~ Jklahoma 446, ) 467,351 395,45 (0, 
Ned —_ j Gulf Coast 1.04 antes 110,000 107.450 109,850 __ 94,100 
Signal Hill 1.12 —- Panhandle Texas : oe 42,600 40,400 46.200 
Montana 1.35 Illinois 1.12 North Texas 52,900 rent oy 
— West Central Texas 24,750 23,95 24 400 
. Kentucky 1.17 West Texas 129,250 119,600 157,800 
Wyoming 1.00 y East Central Texas 42 950 43,250 48,500 
9 
Indiana 1.12 East Texas 396,000 406,800 294,100 
Colorado 1.00 —_ Conroe 47,700 55,800 24,750 
‘ Southwest Texas 44,050 40,600 51,650 
New Mexic 75 Ohio Coastal Texas of 
a Pe 1.30 (Not incl. Conroe) 110,750 103,450 _ 109,750 
T a “ TOTAL TEXAS ~ 884,000 890,950 891,000 a 803,400 
so a Wooster 1.15 North Louisiana . £5600 ‘S6200 29,900 
North Central 95 ie 9 Coastal Louisiana : = ___ 45,700 42,050 ; 34,400 
Panhandle 33 Michigan 1.02 TOTAL LOUISIANA _ 69,300 73,500 68,250 64,300 
. Arkansas 33,00 ~~ g2,ie "32,300 32,150 
West Texas .70 Pennsylvania ne ewnayy 33,000 32,100 32,8 
2.45 (Not incl. Michigan) 94,200 98,600 89,500 89,900 
Gulf Coast 1.04 Bradford 2.45 Fade popaed yee 37300 __ 15,800 
Darst Creek 87 Southwest 2.12 Wyoming 29,000 ~ 29,650 29,400 31,300 
5 i § Montana ’ 6,800 5,350 6,000 5,5 
East Texas 1.00 Corning 1.20 ome . 2 eon eons 2'700 
les irgini TOTAL ROCKY 
Kansas 1.00 West Virginia 2.07 ar STATES 38,100 37,850 _87,800 _38 
; 2 New Mexico ~ 41,200 41,500 42,000 36,55 
Oklahoma 1.00 Canada 2.10 oe 437 608 449'900 446,400 _ 463,400 
TOTAL U. S. 2,183,000 2,222,750 2,139,850  — 2,008,700 
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} U. S. Daily Average Production Daily Average Crude Run to Stills 
aa for the Past Twelve Months for the Past Twelve Months 
the 2,650,000 _ 2,300,000 
| 2,500, 000 - | 2,200,000 _ 
i, 2,350, 000 _ — 2,100,000 _ 
- ° 2,200,000 - ~. 2,000,000 
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U. S. Crude Oil Stocks for the Gasoline Stocks in U. S. Refineries 
Past Twelve Months for the Past Twelve Months 
| by | 375,000,000 __ | 50,000,000 __ 
’ ot 
360,000,000 _ Y 40,000,000 _ 
aa: : 
) be x 345,000,000 __ ~ 30,000,000 
e 4 
< > 0,000 
ea 330,000,000 oa} 20,000,0 
os 315,000,000 _ ne 10,000,000 _ 
was gis Ys spe - —SEre pe bt ou . 
os S om a. 3 Se Oe eS = AF 6 = 
7 aS 3322 8g Ce HPS SBAZVRSA GS 
Above statistics furnished by the American Petroleum Institute 
. * . . . 
7 Summarized Operations in Active Fields for January, 1934 
0. 5 l ‘i 
d Fietps | Completions | Producers | Locations Rigs Drilling Depth of | No. Casing Gravity _ Type of 
lade | Wells Production | Strings of Oil | Tool Used 
Sones 
East Texas 365 | 360 | 214 30 215 | 3600 2 | 40 Rotary 
ee val Co : | 8 | c 1 v4 | Zz | otary 
Senses ey fndemes 28 28 22 9 | 28 5200 2 38 poll 
oes Retusio County eaaee 9 | 16 9 5 | 19 | 3000-7400 | 3o0r4 40 | Rotary 
KLAHOMA | | ! 
Oklahoma City . . - 9 | 9 7 | 20 28 «©|~=«6500_~—C*=S*! 3 39 Rotary 
Kansas | | 
McPherson County... : 12 10 18 10 | 43 2900-4300 | 2 38 Rot.-Cab. 
Ellsworth Arch... 2 | 6 20 21 | 42 3300 4 | & Cable 
led ° Harvey County . 3 3 11 15 35 | 3450 2 or 4 37 | Rot.-Cab. 
i) ALIFORNIA 
3 Kettleman Hills. ....... 4 4 | 5 5 22 8300 3 or 4 40 | Rotary 
a Long Beach... | 8 8 11 4 15 7000 3 26 Rotary 
200 
250 
400 
a Field Activities by States for January, 1934 
500 a 
00 
i STATE Completions Producers Locations Rigs Drilling Wells | Production, 1933 
650 January December January December January December January December January December (In Barrels) 
750 Mbenets....... 3 4 0 4 7 3 9 7 40 38 11,682,100 
400 California. 30 39 28 34 45 36 39 35 145 140 173,126,800 
: Colorado. . . 0 2 | 0 os) ee eae 5 5 49 49 954,900 
900 Illinois... ..... 0 1 ry) Oo | aie 2 2 11 11 4,250,000 
400 Indiana, . 34 6 21 2 : ata 4 3 32 33 730,000 
300 Kansas... .. .. 62 49 37 37 77 69 28 21 143 136 41,927,700 
= Kentucky, . 4 24 2 13 aut wa 2 1 48 54 4,610,000 
15 Louisiana... _ 55 50 30 34 88 42 | 43 79 193 170 | 24,487,800 
- Michigan... __ | 43 29 30 24 37 26 108 112 117 119 | 7,790,800 
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PROGRESS OF MAJOR PIPE LINE WORK 









HE American Michigan Pipe Line Company has made 

application to the Michigan Public Utilities Commis- 
sion for permission to construct a natural gas line from the 
Mecosta County field to Muskegon, Michigan. The company, 
a subsidiary of American Light & Traction Company, plans 
to supply Muskegon and other towns in the vicinity with 
natural gas furnished from wells in Mecosta County. Plans 
have been made by the company for the building of a 55-mile 
pipe line and it is estimated that $500,000 will be required 
for its construction. A contract has been completed with 
Taggart Brothers, Inc., holders of 20,000 acres in the Mecosta 
field, for supplying the gas. If the line is built it will give the 
Mecosta field its first major outlet. At this time, a nine-mile 
3-in. line from the field to Big Rapids, Mich., is carrying 
about 250,000 cu. ft. per day. It is expected that Muskegon 


will use from two to five million feet daily. 
*. 


Standard Oil Company of California has shipped men and 
material from San Francisco to Bahrein Island, in the Persian 
Gulf, for the purpose of laying a pipe line from its completed 
oil producing wells to tidewater. The tanker El Segundo 
carried 45 engineers, deep sea divers and oil men who will 


spend the next nine months erecting facilities on the island. 
& 


Southern Pipe Line Company, a subsidiary of the Southern 
Alkali Company of Corpus Christi, Texas, is considering the 
building of a 16-in. pipe line from the oil fields in Duval 
County, South Texas, to its Corpus Christi plant. Southern 


Alkali has several wells in Duval County. 
& 


United Gas Public Service Corporation has under construc- 
tion a combination 10-in. and 16-in. natural gas line that 
will extend from the Conroe field in Montgomery County, 
Texas, to a point south of Cleveland, Texas, where it will tie 
into the company’s main line. The company has made ar- 
rangements for purchasing about 40,000,000 cu. ft. of gas 


daily. 
os 


Application has been made for a franchise to lay gas mains 


Gver various country roads between recently completed gas 
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wells and Bellingham, Washington, a distance of about six 
miles. If additional tests, now being drilled, show sufficient 
potential reserve it is likely that the line will be extended 
another eight miles to the town of Ferndale. If sufficient gas 
is developed the line, at a later date, may be extended to in 
clude Blaine, Birch Bay, Lynden, Sumas, Lawrence, Deming 
Nooksack and Everson, all in Washington. Three wells in the 


field have a production of about 5,000,000 cu. ft. per day. 


Application for a Federal Public Works loan has been made 
by the Oklahoma Western Gas Company. The money would 
be used to construct an 8-in. main line to Bridgeport, Okla., 
from the Sayre, Okla., field, and to build 6-in. and 4-i, 
laterals to supply Canute, Foss, Hydro, Arapaho, Geary, Calu- 
met, Greenfield, Hinton, Lookeba, Binger and Gracemont, 
Oklahoma. 


Illinois Pipe Line Company is building a 22-mile pipe line 
between Medicine Bow and Dutton Creek, Wyoming. The 
pipe is 6-in. and 8-in. and will afford an outlet for gas pro- 
duced in the Allen Lake field. At Dutton Creek the line will 


connect with a line previously laid to Laramie, Wyoming. 
° 


If the pending application of the city of Lubbock, Texas, 
for a loan of $1,700,000 from the Federal Public Works Ad- 
ministration is granted for the laying of a municipal gas 
system, the city will construct a natural gas pipe line from 
the Hobbs, New Mexico, field to Lubbock, a distance of ap- 


proximately 100 miles. 
* 


The Yale Oil Corporation of $.D., L. B. Hancock, Minne- 
apolis, president, has purchased the refinery of the Bales Oil 
Trust at Worland, Wyoming, and plans to lay a pipe line 


from Hidden Dome, a distance of 18 miles. 
* 


The Michigan Public Utility Commission has been peti- 
tioned by the Mid-Western Refining Co. for authority to con- 
struct a pipe line from the Porter township pool to Alma, 
distance of ten miles, where the company plans to build a 


refinery. 
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: used for this purpose has increased from , ei 

ont, a. ; sidhaiis chemical plant at Corpus Christi, Texas, and Matheson 
35,000,000,000 cu. ft. in 1926 to more than 400,000,000,000 


Alkali Works is building a similar plant near Lake Charles, 
cu. ft. in 1933. Gas officials predict under the present rate 
































Louisiana. 
of consumption stimulated by the new law, which removes e 
all restrictions on the use of residue gas, that the production 
line ; : , 
" will be more than doubled this year. As a result, considerable The Northwest Stellarene Company, Shelby, Mont., has 
The 2 ; i iti : 
gasoline plant construction work may be anticipated in the sold its Coutts, Alta., refinery to the British American Oil 
f0- _ ; 
- Texas Panhandle. Company of Toronto. The plant has a daily capacity of 
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& —* 
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order with Alco Products, Inc., for a pressure distillate frac- The Lion Oil Refining Company at El Dorado, Ark., has 
& 
eas, tionating unit and a gasoline recovery plant. The contract, completed a 2000-bbl. virgin gas-oil cracking plant. The new 
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. Y> Crude Runs to Stills, Gasoline and Gas and Fuel Oil Stocks, § PP 
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Ind., Ill., Ky. 97.3 309,000 72.7 7,678 4,237 , ape 
af — Okla., Kans., Mo. 82.1 219,000 57.7 5,684 3,439 Phoenix Refining Co., 
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bcs Texas Gulf 98.1 440,000 83.4 5,379 5,593 which recently pu 
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structing a 1000-bbl. ca- city. 
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Head-frame and shaft house, No. | shaft, Clemenceau 
Mine, Pechelbronn 


MERICAN oil producers have become so accustomed 
to thinking of oil field exploitation in terms of the 
drilling and flowing or pumping of wells, that they are prone 
to forget that earlier production of oil was accomplished by 
quite different methods. Since 1859 we have produced oil 
chiefly by drilling wells. Prior to that time, oil was produced 
by mining methods. We find present-day methods of produc- 
ing oil through wells are efficient from the standpoint of low 
production cost, which is necessary in this period of plenti- 
ful supply and expanding utilization encouraged by low price. 
From the standpoint of recovery of oil resources, however, 
well production of petroleum is highly inefficient. We are 
leaving unrecovered a large part of the oil present in fields 
now being exploited: oil that will be recovered in many in- 
stances at some future time, by reverting to the older, costlier 
but more efficient method of mining. 


That production of petroleum is more efficiently accom- 
plished from the recovery standpoint by mining methods, is 
amply demonstrated by a large-scale oil-mining enterprise 
that has been in continuous operation in the province of 
Alsace in France, since 1916. This mine is situated in the 
Pechelbronn oil field in the Rhine valley, about 30 miles north 
of the city of Strasbourg, the capital of Alsace. The first 
production in this field was secured by shallow mining opera- 
tions as early as 1735 and was continued by this means until 
1879, when the first wells were sunk by drilling from the 
surface. Oil was obtained so much more easily by this means 
that the early mining operations were abandoned and subse- 
quent exploitation was by well methods. 

During the period 1879 to 1916, many wells were drilled 
in the Pechelbronn field, some 500 being still productive in 
the latter year though their average production had fallen to 
only 1.4 barrels per day. At this time, military operations of 
the German government required a substantial supply of oil 
and the Pechelbronn field was one of a very few sources of 
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supply under German control. Additional oil was needed 
even though the cost might be high, and decision was reached 
to seek a higher recovery from the Pechelbronn field by fe. 
sumption of mining methods. 

During the interval since mining was abandoned as a means 
of producing oil in 1879, methods of shaft-sinking, tunnel. 
ing, underground ventilation and drainage had been greatly 
improved, so that the Germans were able to undertake this 
enterprise with methods and equipment vastly superior to 
those utilized in the earlier period. Shafts were sunk to the 
level of the more prolific oil sands, and drifts were driven 
directly through the oil sands. The large drainage surfaces 
exposed in the mine tunnels permitted much of the residual 
oil left in the sands by inefficient well exploitation to flow 
into the mine workings where it was gathered in underground 
storage sumps from which it could be economically pumped 
to the surface. So successful was this enterprise that by 1918 
more than a third of the entire annual production of the Pech- 
elbronn field was secured from the mining operations. Recoy- 
ery estimates prepared in 1921 by De Chambrier’ indicated 
that exploitation of a certain tract by means of wells had 
been successful in securing less than 17 per cent of the origi- 
nal oil content of the sands. Working in this same area, the 
mining operations secured an additional 43 per cent, leaving 
only 40 per cent of the original oil still in the sand. The 
mining method thus secured 2'/, times as much oil as was 
produced by wells, and this after the wells had diminished to 
their lower economic. limit of productivity. 


Following the return of Alsace to France after the war, 
these mines became the property of the French government, 
which granted a lease to a French company, the Pechelbronn 
Societé Anonyme d’Exploitations Miniéres. This company has 
since continued exploitation of the field both by mining and 
well pumping methods, and in addition operates a refinery, 
which converts the entire production of the field into refined 
products. The products are sold in France and enjoy a sub- 
stantial tariff protection in competition with imported oil 
products. 


Today there are three separate mines, known as the Clemen- 
ceau, the La Bel and Daniel Mieg mines, operating in the 
Pechelbronn field. Each has two vertical shafts that extend 
down from the surface to the more prolific oil sands. From 
these shafts, extensive systems of tunnels or galleries have 
been driven through the oil sands and overlying cap rocks. 
The six shafts are circular in cross-sections, 13 ft. in diameter 
and range from 495 to 775 ft. in depth. Each is steel- and 
concrete-lined and has two hoisting compartments. In al 
three of the mines, a total of almost 90 miles of tunnels have 
been driven. In addition, something like 130 miles of bore 
holes, 11% in. to 2 in. in diameter, are drilled annually for 
exploratory purposes and as a precautionary measure against 
the possibility of sudden flows of gas, oil or water. Upwards 

1De Chambrier, P., ‘Working of Petroleum by Means of Shafts and 


Galleries’’” Journal, Institution of Petroleum Technologists, Vol. 7, PP 
178-205. 
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ing at Pechelbronn » » 


of a thousand men are employed in 
underground mining and incidental 
surface operations. As a mining en- 
terprise, this ranks among the 
world’s large-scale mining projects. 


/ 


General Plan of Mining 
Operations 


Oil mining as practiced at Pech- 
elbronn does not contemplate actual 
extraction of the oil sand and re- 
moval of it to the surface, but 
rather the provision of large drain- 
age surfaces within the oil sand and 
many different, closely-spaced 
drainage centers or points of accumulation. The process has 
for its objective drainage of the oil from the sand in place 
and neither the oil nor the reservoir rock are mined in the 
ordinary sense. Access is afforded to the oil sand or the cap 
rock immediately above it by the shafts. Prior to 1925, tun- 
nels were driven from these shafts directly through the oil 
sands, so that all the roof and sides of the tunnels afforded 
large drainage surfaces through which oil exuded, accumu- 
lating in a trench cut in the floor of each tunnel. These 
trenches led the oil by gravity flow methods, to a central 
storage sump. 

In more recent practice, which is regarded as less hazardous 
and yet equally efficient, tunnels are driven through the marl 
cap rock immediately above the oil sand and at intervals of 
about 33 ft. pits 20 in. to 30 in. square are excavated in the 
floor of the drift to a depth sufficient to penetrate the under- 
lying oil sand (usually 6 to 8 feet). These pits are timber- 
lined and equipped with close-fitting wooden covers, and 
afford numerous drainage centers in which oil accumulates. 
There are upwards of 4000 of these drainage pits in the Pech- 
elbronn mines, more than 3000 of which are still active and 
regularly pumped. Each is in reality a separate well, more 
effective, however, than a well drilled from the surface, since 
it presents a large drainage surface and can be more efficiently 
excavated and maintained than a surface well. 

The productive formation dips only about six degrees from 
the horizontal and the oil sands vary in thickness from 
nothing up to as much as 30 ft., averaging perhaps six feet. 
The sand bodies are lenticular and much disturbed by block- 
faulting. The enclosing rocks are marls. In the Clemenceau 
and Le Bel mines, two different sands about 150 ft. apart 
vertically are exploited, each level being developed saparately 
with connecting inclined “raises” or “‘slopes.” Each oil sand 
is “blocked out” with several approximately parallel “drifts” 
connected by “‘cross-cuts” at more or less uniform intervals. 
These drifts and cross-cuts give immediate access to the oil 
sand on four sides of blocks ranging from 100 to 150 ft. 
wide and 150 to 300 ft. long and containing areas ranging 
from one acre to as little as one-third of an acre. Pits are 
excavated along these galleries at intervals of about 33 ft., so 
that there are from 15 to 27 drainage pits around the peri- 
meter of each block. 

Drainage pits will continue to produce small quantities of 
oil for several years after completion. Oil is drawn from 
them periodically by a manually-controlled suction system 
that lifts the accumulated oil into a pipe gathering system 
extending through the galleries above and leading to a cylin- 
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This article is based on ob- \ 
servations during a visit at the 
Pechelbronn mines in June, 
1933. The author, a mining and 
petroleum engineer, has de- 
voted many months of study, 
both in the field and in the 
laboratory, to the possible de- 
velopment of an oil-mining en- 
terprise in the United States. 


drical vacuum tank. From this tank 
the oil is periodically displaced 
through communicating pipe lines 
by application of air pressure, into 
a central storage sump. From the 
storage sump, a large electrically- 
driven geared pump lifts the oil to 
the surface through a pipe line ex- 
tending up through one of the old 
wells intersected by the mine work- 
ings. 

Ventilation is an important phase 
of the mining operations, it being 
4 vitally important in reducing fire 

and explosion hazards that an ade- 
quate supply of air be delivered to all parts of the mine 
workings, especially to the active working faces. Though 
the practice of driving tunnels in the cap rock above the oil 
sand has greatly reduced the quantity of gas entering the 
mine atmosphere in comparison with that attending earlier 
mining operations, it is nevertheless, an ever-present menace. 
Every precaution is taken to avoid concentrations of gas 
sufficient to form inflammable or explosive mixtures with 
the mine atmosphere. This is achieved by excluding as much 
gas as possible from the mine workings and diluting suf- 
ficiently such gas as does enter, to keep the concentration of 
hydrocarbons low: generally less than 0.25 per cent. The 
gas makes its presence known to underground workers at 
concentrations well below the minimum explosive limit, by 
producing headache and sore throat; hence there is little 
likelihood of high concentrations of gas accumulating with- 
out the danger being realized by the workers. The only risk 
of this character is the possibility of a sudden flow of high- 
pressure gas at a working place and precautions are taken to 
avoid this by drilling 1'/-in. exploratory bore holes six ft. 
in advance of all working faces. Additional exploratory bore 
holes, 2 in. in diameter, are also drilled into the roof and 
floor of the drifts at intervals of about 66 feet. 





There are two shafts, some distance apart, for each mine, 
one being operated as a “downcast” through which a cur- 
rent of air enters the mine workings, while the other is 
operated as an “upcast” through which air is drawn from 
the mine workings by either of two large capacity suction 
fans. Each of the two fans serving the Clemenceau mine has 
a capacity of 105,000 cu. ft. per minute. Within the mine 
tunnels, a system of doors and brattices at appropriate points 
maintains a suitable distribution of fresh air throughout the 
workings, particularly in the more active drifts and haulage 
ways. In “blind” drifts not reached by the ventilating cur- 
rents, small compressed-air-driven blowers are used to force 
air through 12-in. sheet metal pipes to the working faces. 

The only lights permitted underground are low-voltage 
storage-battery electric hand lamps. No explosives are used 
in breaking ground, the cil sand and marl being sufficiently 
soft to permit of them being slabbed off with small pneumatic 
picks or hand hammer-drills. 

Miners work six-hour shifts. Only three shifts are em- 
ployed underground, the mines being idle from midnight until 
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six a. m. Drifts are advanced about eight ft. per 18-hour day, 
three men being employed on each shift at every working 
face. Two of these men operate machine drills while the 
third serves as a “mucker” and carman. The excavated ma- 
terial is loaded into steel cars of about 1-ton capacity, which 
are drawn by mules through the haulage ways in 6-car trains 
to the hoisting shafts. Some of the working faces are more 
than a mile from the hoisting shaft. At the shaft, individual 
cars are run into double-deck cages to be hoisted to the 
surface and dumped. Two cages are operated “in balance” in 
the hoisting compartments of the shaft, the weight of the 
descending cage and empty mine cars, assisting in lifting the 
ascending cage with its loaded cars. The large and powerful, 
electrically-driven hoisting machinery employed is capable of 
lifting the loaded cage at a speed of 1000 ft. per minute. At 
the surface, a mechanical haulage system trams the mine cars 
up an incline to the summit of an elevated dump. 

The mine galleries must be timbered to prevent caving, 
and for this purpose, light round pine “poles” are used, framed 
to form two inclined posts and a connecting “cap.” Timber 
“sets” are placed one meter (3 ft. 3 in.) apart and the inter- 
vening over-head space between caps is lagged with rough 
split timber. The main haulage ways are in some cases pro- 
vided with steel supports, pipe forms being generally used 
for this purpose, with sheet-metal lagging. Main haulage ways 
eight ft. wide at bottom, six ft. wide at top and six ft. six in. 
high, are equipped with double tracks for the narrow-gauge 
mine cars. Secondary entries, seven ft. wide at bottom, four 
ft. nine in. wide at top and six ft. six in. high, have a single 
track. Somewhat smaller temporary entries are driven at times 
for exploratory purposes. In some of the older galleries, head- 
room is considerably impaired by subsidence of the roof and 
accumulation on the floors. 


Underground workers must contend with rather difficult 
and somewhat unpleasant working conditions. There is often 
a little gas in the mine atmosphere, there is oil under foot 
and dripping to some extent from the walls and roof of the 
' working places. The mine is rather warm and miners cus- 
tomarily strip to the waist in the conduct of their work. A 
gasoline “rub-down” is necessary in coming off shift. The 
miners are paid about 26 francs (about $1.70 at present rates 
of exchange) per 6-hour day. It is a stable working com- 
munity, many of the workers having been employed in the 
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Head-frame and shaft buildings, No 
4 shaft, Clemenceau Mine, 
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mines continuously for ten years or 
more. Most of them live on small 
farms in the vicinity of the Mines 
and the short working day leayes 
them a certain amount of time for 
agricultural pursuits. 


Though oil mining is commonly 
regarded as a somewhat hazardous 
occupation, there have been compara- 
tively few accidents and no Major 
disasters in the Pechelbronn mines, 
Their accident record is said to com. 
pare favorably with that of the average American coal mine. 


Physical Conditions Generally Favorable for Oil Mining 
at Pechelbronn 


Though the Pechelbronn oil sands are of variable character. 
istics in different parts of the productive area, the grains 
may be said to be medium to course in size and so distributed 
as to provide good permeability. The porosity is high, rang- 
ing from 22 to 35 per cent, according to tests that have been 
made by Mr. P. G. Nutting of the U. S. Geological Survey. 
The oil is paraffinic in type and has a density of about 0.83. 
At temperatures existing within the oil sand and mine work- 
ings, its viscosity is comparatively low. It will be observed 
that the physical conditions of the sand and oil are favorable 
to efficient drainage. From the standpoint of available oil, 
however, the conditions at Pechelbronn are rather unfavor- 
able, for the oil sands are thin and poorly saturated. They are 
also comparatively flat-dipping and much disturbed by fault- 
ing and intercalated marl stringers, so that drainage probably 
does not extend over any very great distance from the mine 
openings. Most of the gas has been drained from the forma- 
tion by earlier exploitation. The expulsive forces available 
are therefore confined to gravitational seepage aided by the 
expansive force of such low-pressure gas as still remains 
trapped within the reservoir sand. 


From the mining standpoint, conditions at Pechelbronn 
are also favorable. The productive sands are comparatively 
shallow. There is very little water in the oil sands and no 
high-head water-bearing formations that must be penetrated 
by the shafts in reaching the oil-producing horizons. Shaft- 
sinking conditions are generally favorable. The rocks through 
which the tunnels must be driven are soft and excavation is 
conducted without the aid of explosives. While considerable 
timber must be used in the drifts, the “roof” is not “heavy” 
and its support does not present a difficult problem. Efficient 
mine labor is available at low wages and the mines are easily 
accessible for delivery of supplies and shipping of products. 


Oil Production Costs and Recoveries at 


Pechelbronn Mines 


Mr. G. S. Rice® of the U. S. Bureau of Mines, who has 
made a careful study of mining operations at Pechelbronn, 
estimated that the cost of producing a barrel of crude pe- 
troleum delivered at the surface, was $2.06 in 1923 and $3.40 


2Rice, G. S., 
Bureau of Mines Bulletin 351 (1932). 








‘Mining Petroleum by Underground Methods,”’ U. 5. 
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‘a 1929. However, these figures in- 
cluded an allowance for profits of 29 
cents in 1923 and 10 cents in 1929, 
in addition to fixed charges, so that 
net costs were correspondingly less 
than the figures cited. These estimates 
were offered tentatively by Mr. Rice 
and have not been checked by the 
mine officials, but are thought to be 
reasonably close to the true costs. The 
published statistics of the French 
Ministry of Public Works on the 
Mineral Industry, state that the 
“price” of Pechelbronn crude petro- 
leum was $2.86 in 1927, $4.22 in 
1928 and $4.50 in 1929. The higher 
unit cost in recent years has been a result of the lower yields 
that have been procured from the thinner and leaner sands 
exploited. 

The recovery of oil per ft. of tunnel driven, over the entire 
life of the enterprise has been about 2.86 metric tons per 
meter. However, many of the galleries driven in recent years 
are still securing production, and if mining were to cease 
today, production would continue for many months. It is 
clear, therefore, that the ultimate recovery per meter of 
tunnel excavated, would be in excess of three metric tons. 
This would be equivalent to about seven bbl. per linear foot. 
During the earlier years of the enterprise, when thicker and 
more highly saturated sands were being exploited, recoveries of 
as much as 25 bbl. per ft. of tunnel excavated were secured. 

From the time of the inception of the enterprise until the 
beginning of the year 1933, the Pechelbronn mines pro- 
duced in excess of 400,000 metric tons or 2,800,000 bbl. of 
oil. The annual production during the last ten years has 
averaged more than 220,000 bbl., so that at the present 
writing (January, 1934) the cumulative production has 
probably exceeded three million barrels. During recent years, 
about 650 surface wells, producing in other parts of the field 
not yet reached by the mining operations, have annually pro- 
duced about 260,000 bbl., hence the mining operations have 
yielded roughly, about as much oil as 550 wells. Mine of- 
ficials estimate that they have enough unmined reserves 
for at least ten years more of productive life. 

It has been estimated? that refined products manufactured 
from one bbl. of Pechelbronn crude have a sales value in 
France of about $7.50. If we assume that the cost of mining 
averages, let us say $4, and the cost of refining and market- 
ing $2, there is a fair margin of profit even though costs are 


high. 
Economic Significance of the Pechelbronn Enterprise 


Considered from the standpoint of volume of output, the 
Pechelbronn mines are not of great economic importance. 
Some individual wells in other fields have produced more oil 
in a few months than have the Pechelbronn mines in their 
entire eighteen years of development. Considered as a demon- 
stration of the practical feasibility of producing oil by min- 
ing methods, however, the oil mines at Pechelbronn are of 
outstanding significance. Here are demonstrated on a large 
scale, the methods that will in all probability be resorted to 
at some future time in many of the world’s important oil 
fields to procure those reserves of petroleum left unrecovered 
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by today’s inefficient methods of exploitation. Today’s un- 
recovered reserves will doubtless in this future time be of such 
economic importance and value as will justify the cost of ex- 
ploitation by the mining method. 

There are many who believe that under more favorable 
conditions than are presented at Pechelbronn — specifically 
in thicker sands containing more drainable oil — unit pro- 
duction costs might be so far reduced as to permit the mining 
method to compete economically with well production at the 
present time in the United States. In addition to the Pechel- 
bronn enterprise we have the evidence of a second successful 
commercial oil mining project situated in the Wietze field 
near Hanover, Germany, and another is planned for the near 
future in the Grosny field in Russia. It seems quite probable 
that the mining method could compete successfully under 
present-day conditions in certain American oil fields with 
such methods of secondary exploitation as gas driving and 
water flooding.” 


A Vast Oil-Drainage Laboratory 


Aside from their future commercial significance, mining 
operations at Pechelbronn afford what is doubtless the world’s 
greatest drainage laboratory. In the 85 miles of galleries, one 
may observe at close range every aspect of oil drainage. To 
one interested in drainage fundamentals, the walls ot these 
galleries offer a visual demonstration of all that petroleum 
technologists have argued and reasoned about since Colonel 
Drake drilled the first oil well. 

The methods used today at Pechelbronn are probably not 
those that will be followed in future applications of oil min- 
ing methods in the United States. Americans interested in 
the mining of oil are thinking in terms of pressure flooding 
and controlled gas-driving through mine openings, rather 
than the simpler and more primitive natural drainage de- 
pended upon in present-day operations at Pechelbronn.* The 
art of mining is better developed in America than in any 
other country. 

American engineers have led the way in the development 
of the most modern equipment and methods for oil produc- 
tion. Some day these two phases of our American mineral 
industry will combine forces to produce methods of oil min- 
ing that will be far more efficient and less costly per unit of 
product than any employed in present-day practice. 


3Uren, L. C., ‘“‘Mining a Coming Practical Method for Secondary Pro- 
duction,’’ National Petroleum News, issues of Sept. 14 and Oct. 5, 1927. 
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“Roots. Type 


BSTRACT. Formerly “Roots” or positive displacement, 
double impeller type blowers were used in the petroleum 
industry principally for blowing asphalt and lubricating oils 
with air, under a few pounds pressure. The development of 
inert gas systems for fire prevention in refineries and on oil 
tank-ships has provided an important new application for 
these simple and rugged machines. A brief description of the 
new problems arising under this application are given, and 
data are presented covering the design, inspection, test and 
operation of Roots blowers. An internal lubrication system is 
described, for reducing maintenance expense, and a typical 
set of specifications is given as a guide 
















Blowers for Pumping 


Inert Gas 


sibility of a fire or explosion, consists primarily in the ex. 
clusion of air, using inert gas. Flue gases, which contain mych 
less oxygen than that necessary to support combustion, are 
pumped into a space under sufficient pressure to exclude the 
possibility of the entry of air while oil or oil vapors are being 
displaced from the space so protected. For example, when 
pumping out a tank, flue gas displaces the oil, and smalle; 
quantities are also supplied daily to take care of “breathing” 
losses due to the thermal cycles in the gas space. When the 
tank is filled, the inert atmosphere is exhausted through the 
same piping system used to supply the flue gas, valves being 

used to seal the sources of inert gas, and 





in ordering Roots blowers. 
INTRODUCTION. Roots blow- 


ers are very old, one having been in use 
300 years ago. The first American 
patent on a machine of this type was 
signed by President Jackson in 1835. 
Most mechanical engineers are already 


Article | 


By NEIL B. MUSSER 


Sc. M. (M.I.T.) 
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to open the vapor gathering system to 
an elevated outlet, placed high enough 
to insure that gases will be diluted be. 
low their lower explosive limits before 
settling to deck or ground. Occasion- 
ally the mixture is released at the ele. 


vated outlet will become inflammable 





familiar with the more common appli- 

cations of these machines, including the following: forced 
draft for oil burners or coal forges, air for circulating brine, 
lubricating oil, or other fluids, drying blasts used in auto- 
mobile laundries, pressure or suction power for presses, bot- 
tling machines, paper feed apparatus, and for displacing liquids 
in tanks or piping systems, supplying oxygen to respirators 
and ozone generators, and for metering air or gas. 

Roots blowers can generally be used to advantage whenever 
the pressure differential across the blower does not exceed 
10 to 15 lb. per sq. inch. For higher pressures, two blowers of 
different sizes are sometimes driven in tandem, with a cooler 
between, but as single-stage rotary and reciprocating com- 
pressors are available in this pressure range at competitive 
prices, the Roots blower is seldom used in any but low-pres- 
sure work. 

For the past 51 years the author has been actively con- 
nected with the development of inert gas protection for re- 
fineries and oil tank-ships. During this period, 28 Roots 
blowers of various sizes have been purchased, tested, and 
operated in this service, under a variety of conditions. 

The most recent published accounts' (to which the reader 
is referred) of this development are substantially complete 
except as to details. 


GENERAL DESCRIPTION OF INERT GAS SYS- 
TEM. The process of protecting gassy spaces against the pos- 
1"*Protecting Tankers with Flue Gas,’’ by H. H. Hall, Chief Engineer, 
Standard Oil Co. of California; ‘‘Flue Gas for Reducing Fire Hazacd,’’ by 


A. E. Pew, Vice-President, Sun Oil Company; Papers read at the November 
12, 1930, Annual Meeting of the American Petroleum Institute at Chicago. 
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after mixture with air outside the vent, 
but if such a stream were ignited, it could’ easily be ex- 
tinguished by closing a valve, and there is no danger that the 
flame would flash back into the piping or tanks, which are 
always filled with inert or safe gases. 

The inert gas used for protecting refinery equipment and 
ship-tanks is taken from any convenient source, or a special 
gas or oil-fired furnace is used when no suitable source is 
available. The flue gas contains a small amount of oxygen, the 
rest being carbon dioxide and nitrogen. The gas is saturated 
with moisture at the temperature leaving the scrubber tank, 
and drains are therefore required in the piping system for the 
condensed moisture. The specific gravity of the inert gas is 
about 1.04, or little different from that of air. The specific 
heat of the gas may be taken the same as for air for approxi- 
mate computations. Salt may be present if sea water is used 
tor cooling. The following is a typical analysis of refinery 
purger gas, obtained after scrubbing with fresh river water, 
using gas from a gas-fired boiler: 

Sulphur dioxide (SOz) .02 per cent by volume, or 16.2 

grams per thousand cu. feet. 

Sulphuric acid (H2SO,) .24 grams per thousand cu feet. 


Water collected from drips showed slight acid reaction, and 
a qualitative test for sulphates. The acid and sulphates 
were formed by oxidation of a portion of the sulphur 
dioxide. 


Fig. 4 shows the relation of carbon dioxide (COs) and 
oxygen (Og) in gas-fired and oil-fired boiler flue gases. The 









T he PETROLEUM ENGINEER 





cing 


aller 
ng” 

the 

the 
eing 
and 
n to 
ugh 
| be- 
fore 
10n- 

ele- 
rable 
vent, 

exX- 
t the 
1 are 


and 
ecial 
ce is 
., the 
rated 
tank, 
r the 
Bas is 
ecific 
rOXi- 

used 
finery 
yater, 

















DISCHARGE 























\ ‘n ‘i 

6 6 : 
™ PITCH LINE OF 
3 GEAR TEETH 
‘= 
Q 
3 





| 
Fig. |. Diagram of double cycloidal impellers of "Root" type blower, showing 
clearances in | /1000ths inch 


Location 1 2 and 7 3and5 __ | 4 and 6 
Approx. Range 6 to ; 4 to 15 to 8 to 
of Clearness (b) 15 10 25, . 15 


NOTES: (a) End clearance, impellers to case, total for both ends, .006 in. to .010 inch. Impellers re- 
strained from end travel by bearings. 


(b) Value selected depends on duty, especially on temperature of gas, and solid impurities. 
(c) | is made larger than 2 to allow for bearing wear. 
(d) 3 and 5 are made larger than 4 and 6 to allow for gear wear. 





or oil-soaked scale present, and in 
such cases purging is delayed un- 
til after steaming or hydraulic 
hot water washing operations are 
completed. After repairs or in- 
spection is completed, the air is 
purged out, using inert gas, be- 
fore oil gas or vapors, or liquid 
are admitted. 


SPECIFIC OIL TANK- 
SHIP APPLICATIONS. The 
principal uses for inert gas sys- 
tems on oil tank-ships are as fol- 
lows: 

(1) While pumping out cargo, 
to keep a slight pressure on the 
tanks, thus avoiding air leakage 
through hatch gaskets, valve- 
stem glands, etc. 

(2) When tanks are empty, to 
purge out oil vapors after steam- 
ing or washing, to permit men to 
enter with safety wearing hose 
masks, for inspection or minor 
repairs. If much work is required, 
the purging system is used to 
ventilate the sealed tanks with 
fresh air, or if time and weather 
permit, the tanks can be venti- 
lated naturally, by opening the 
hatches and inserting windsails. 


use of this chart permits operation without testing gases for (3) At sea, when tanks are loaded or empty, to make up 


oxygen, the much simpler and more reliable test for carbon daily for breathing losses, and prevent air from being drawn 


dioxide being sufficient. Of course, as soon as the gases enter in when tanks cool off as at night or during tropical rain 


the space to be protected, they mix with the gases already squalls. Also, when loaded, especially when carrying Casing- 


present, and in purging it is the practice to pump in gas until head gasoline, to keep a positive pressure on the oil sufficient 


the complete analysis of the gas leaving is the same as that to prevent excessive evaporation of cargo. When pumping 


entering, to insure that no air or oil vapors remain. In simply out such light products, three to four lb. per sq. in. gage 


displacing liquid while pumping the tank, this precaution is _ pressure of flue gas over the oil acts to assist the pumps in 


unnecessary. It will be noted from the curves, Fig. 4, that for removing the last few feet of oil in the tanks. 


a given per cent of COs, the oxygen content is 2/2 to 3 per 
cent higher when burning oil than when burning gas. How- 
ever, gas is not always an economical fuel, and oil is entirely 
satisfactory, as it is possible to carry 10 to 12 per cent COz 
without undue attention to oil fires, which insures that the 
average oxygen content of flue gas will not exceed 61/2 per 
cent, or less than half of the concentration required even for 


slow combustion. 


The first company that experimented with a tank-ship 
application of the inert gas system used a high-speed, turbine- 
driven multi-stage fan to pump the cool, damp flue gas. The 
scrubber, which has since been improved to 96 per cent ef- 
ficiency in removal of soot, was only 60 per cent efficient, 
and the result was that the 3500-r.p.m. rotor of fan was 


thrown out of dynamic balance, and wrecked. A Roots blower 


was then selected from refinery salvaged stock, driven by a 

When gassy spaces must be entered for inspection, or for vertical single-cylinder steam engine. This blower finally 
doing hot work, they are purged with inert gases, and then clogged up with soot and corrosion products, as no suitable 
with air to permit men to enter and breathe, without hose internal casing lubricator was developed at that time, and 
masks. At least 17 per cent of oxygen must be present, with steam jets were finally adopted for pumping the gas. The 
less than .2 per cent of hydrocarbon vapors, less than .05 per serious disadvantage of steam jets when the inert gas system 
cent of carbon monoxide (CO), and less than .02 per cent of is to be used at sea is the loss of fresh water. Also, there is 


hydrogen sulphide (HS), before a space can be pronounced little boiler capacity to spare on Diesel vessels, where a 


as “safe for men and fires.” Also, there can be no oil residue, “donkey” boiler is used to pump cargo and supply heat for 
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Fig. 4. Chart showing relation of CO, and Q 
flue gas used for fire prevention in gassy Spa 
(No CO or excessive smoke or soot). 
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glands. If the deflection is excessive, the impellers may 
knock or rub, and generate heat, or seize, Referring 
to Fig. 1, the displacement per revolution jg for 



























































7 \ \ times the area included between the vertical impeller 
ey GAS and the left side of casing, multiplied by the length, 
K \é \ This is generally measured with a planimeter in ¢}, 
&6 drafting room, and is used as will be described beloy 
v FUEL Ol. to compute the capacity when the slip at any pressyp 
s differential is known. The proportions of Roots bloy. 
5 N ers have been well established by practice, a good ryf 
being that for ten pounds differential a blower shoylj 
be square, i.e., of the same length as shaft distance. 
a The following table indicates the practice of one large 
builder of these machines: 
Pressure Length of impellers 
3 Differential for shaft spacing 
Ib. per sq. in. of 8 in. 

2 28 

x, 21 

“7 8 3 70 7 72 8 74 7 eh 

Per CENT CO, 8Y ORSAT 8 14 

10 10 

15 7 


the heavy oils, and for washing the tanks. On such vessels 
there is abundant electrical power, which indicates the use 
of motor-driven Roots blowers. If variable speed motors are 
used, the inert gas system will be more flexible than were 
steam jets employed, although the cost is somewhat greater. 


NOTES ON DESIGN OF ROOTS BLOWERS. As 
shown in Fig. 1, Roots blowers consist essentially of two im- 
pellers, constrained by timing gears placed outside of the 
casing to turn in a fixed relation to each other, which rotate 
in a casing with definite clearances between the impellers 
themselves, and between ends and outside elements of the 
impellers and the casing. The impellers are made hollow to 
reduce weight, but have sufficient inertia to reduce the tor- 
sional vibration of the shaft to safe limits. This vibration is 
caused by the pulsations that occur each time a pocket of 
compressed gas is squeezed out into the blower discharge. 
When the pocket included between the impeller and the 
casing is first exposed to the action of the compressed gas in 
the discharge, there is a surge toward the pocket, but as the 
impeller continues to move and compress the gas, this surge 
is reversed, and gas flows from the blower. 

Both the involute and cycloidal forms of impellers are in 
use, the present tendency being to use a modification of both 
that approximates the average form produced by imposing 
one shape over the other. This modified form causes less pulsa- 
tions than the straight involute, but is more efficient than 
the straight cycloidal. The maximum radial width of the 
modified impeller is 1;°; of the shaft spacing. 

The size of a Roots blower is given as the shaft spacing 
and the length of the impellers, which define the displace- 
ment per revolution when the shape of impeller is known. 
The length of the impellers is limited by the pressure dif- 
ferential to be carried, the shafts acting like beams loaded 
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-jmpellers, to prevent rubbing against the ends of casing # 


Roots blowers are generally run at relatively slow speeds 
the highest speed specified by the author being 1200 rpm, 
with six bearings and herringbone timing gears. These bloy. 
ers were noisy above 900 r.p.m., which speed was specified 
thereafter. The 6x18-in. machines referred to were mounted 
on wooden pads bolted to the steel framework of the vesse, 
and were therefore less rigid than for shore mounting in con- 
crete slabs, which may account for the trouble. The pressure 
differential in this case was three lb. per sq. in., a 15-hp. 
variable speed, totally enclosed, ventilated, marine type de. 
motor being used. As the impellers were not balanced 
dynamically, the vibration was probably excessive at 1200 
r.p.m., even for shore work. 

The shaft spacing and r.p.m. determine the gear pitch 
speed, which should not greatly exceed 1400 ft. per min. with 
herringbone gears, and should be less with spur gears, if noi 
is a consideration. Spur gears should be heat-treated for hard- 
ness to reduce wear and noise. The lubricant for either typ 
of gears should be any good, lighter grade of extreme pres 
sure lubricant of the type developed for use in free-wheeling 
drives in winter. 

As with other gas pumps, the Roots blowers used for inet 
gas service in ships or indoors should be fitted with fou 
suffing boxes. Square braided asbestos packing impregnated 
with graphite should be used. The bearings are lubricated 
with ordinary pressure gun lubricant, applied with an Ale 
mite gun. The bearings are of the double roller type, with 
provision for limiting and adjusting the end positions of both 


any time during service. 


(Article 2, concluding this paper, will appear in March 





issue). 
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Small type of gas-lift 
plant in the Oklahoma 
City field 


By 
S. F. SHAW 


Consulting Engineer 


Gas-Lift 


Operations in 


HE Oklahoma City field is one in which, after natural 

flow has ceased, the production has been lifted almost 
exclusively by gas-lift. This has been due to the great depth 
of the producing formations and to the large quantity of 
water that entered the wells with the oil after the termination 
of natural flow. 


WELLS IN THE ARBUCKLE ZONE. The discovery 
well was placed on gas-lift shortly after it was completed. 
However, it was not found necessary to continue producing 
it by this method throughout the entire remainder of its life. 
This well was completed in the Arbuckle limestone, in which 
zone, water encroachment began at an early stage and was 
largely the reason for abandoning wells while yet capable of 
producing 25 to 100 bbl. of oil per day. Some wells were 
found to be making as much as 7000 bbl. of water per day 
when producing 100 bbl. or less of oil. The heavy expense 
for lifting the liquid and for water disposal made it necessary 
to abandon such wells, or to plug them back to an upper 
sand where they were recompleted as gas wells. 

Gas factors, covering some of the production on air-gas 
lift in the Arbuckle zone, were as follows: 


Gas Factors in Wells in the Arbuckle Zone Produced 
on Gas-Lift 








Barrels Gas Factors Per Barrel of Oil Produced 

Year Oil Input Output Gas-oil Ratio 
1930 105,994 7,648 11,848 4,200 
1931 116,634 5,988 9,042 3,052 
1932, 9 mo. 184,421 9,012 11,859 2,846 
Total 407,049 Fe oe | 11,049 35297 


The Arbuckle zone has been exhausted of practically all 
the oil profitable to produce. Wells were abandoned when 
yet making 25 to 100 bbl. per day, owing to the heavy ex- 
pense incident to handling this class of production. This 
illustrates the difference between wells in very deep for- 
mations, and those in shallow sands, where, in some cases, 
wells with initial productions of 25 to 100 bbl. per day 
would be considered as excellent wells. 


— 


2 ‘H. B. Hill and E. L. Rawlins. Bureau of Mines Report of Investigations 
a June, 1933. ‘Estimate of the Gas Reserves of the Oklahoma City Oil 
eld, Oklahoma County, Oklahoma.”’ 
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the Oklahoma 
City Field 


WELLS IN THE LOWER SIMPSON ZONE. There 
have been more than 300 wells drilled in the Simpson sands 
beneath the Wilcox. The average initial production of these 
wells was approximately 7300 bbl. per day. At the present 
time these wells have an official potential of 335,000 bbl. per 
day, and an allowable of approximately 45,000 bbl. per day. 
Water has encroached in a large number of these wells and 
the quantity of oil to be obtained in this zone in the future 
will not be large, for the same reasons that have applied to 
the wells in the Arbuckle zone. 


It has been customary to flow the wells naturally in the 
Lower Simpson zone as long as the allowable can be obtained 
without difficulty, after which almost all the wells have been 
equipped with gas-lift. One of the large companies produc- 
ing in the Lower Simpson zone transferred compressor plants 
that had been employed at Seminole to the Oklahoma City 
field for handling wells in the Lower Simpson area, and has 
been quite successful in lifting the oil by this means, al- 
though, as the water percentage has grown, doubtless the 
cost per barrel of oil has increased. Another company has 
recently installed a large and splendidly equipped compressor 
plant for lifting oil from wells in the Lower Simpson zone, 
in which wells the water content will average probably 
somewhere between 80 and 90 per cent. 


Gas factors on a group of wells in the Lower Simpson zone 
that were produced on gas-lift have been as follows: 


Gas Factors in Wells in the Lower Simpson Zone 


Produced on Gas-Lift' 








Barrels Gas Factors Per Barrel of Oil Produced 

Year Oil Input Output Gas-oil Ratio 
1930 65,933 2,662 are 1,109 
1931 427,892 1,718 3,034 1,316 
1932, 9 mo. 806,735 5,007 6,850 1,842 
Total 1,300,560 3,806 5,438 1,632 


WELLS IN THE WILCOX ZONE. Some 465 to 475 
wells have been drilled to the Wilcox sand, the initial pro- 





23 

















































































































duction per well averaging about 28,500 bbl. per day. Pro- 
duction of this zone to December 1, 1933, has amounted to 
approximately 105,000,000 bbl. besides an unknown quan- 
tity of “hot” oil. The initial pressure in this area was pre- 
sumably about 2600 lb., and on December 1, 1933, the 
reservoir pressure had declined to about 800 lb. over the 
entire Wilcox area. On the same date the average bottom- 
hole closed-in pressure in the most prolific portion of the 
Wilcox zone had declined to about 700 pounds. If ultimate 
recovery could be based on bottom-hole pressure decline, it 
would appear as if the major portion of the oil in the Wilcox 
zone had already been recovered. 


Gas factors applying to oil produced from a few wells on 
gas-lift in the Wilcox zone were as follows: 


Gas Factors in Wells in the Wilcox Zone Produced 
on Gas-Lift! 


Barrels Gas Factors Per Barrel of Oil Produced 

Year Oil Input Output Gas-oil Ratio 
1931 i737 zat 724 512 
1932, 9 mo. 135,394 369 903 534 
Total 152,765 351 883 532 


Owing to the reduced bottom-hole flowing pressure ob- 
taining at this present time, the input and output factors 
in gas-lift wells in the Wilcox zone have increased consid- 
erably. In a well producing nearly 2000 bbl. per day, of 
which the water content was about 60 per cent, the gas 
factors were approximately as follows: 


Input, cu. ft. of gas per bbl. of liquid... 1755 
Output, cu. ft. of gas per bbl. of liquid... 1820 
Gas-liquid factor, cu. ft. per bbl... 65 
Gas-oil ratio, cu. ft. per bbl. oil_ as 162 


The gas-oil ratio in this case seems to be abnormally low. 
However, the manner in which it was necessary to make 
observations did not permit of obtaining accuracy to a close 
degree, and any errors in either output or input factors, or 
in both of these factors, would be thrown into the gas-oil 
ratio. 

For lifting clean pipe-line oil from the Wilcox sand in 
the Oklahoma City field, without any back pressure at the 
well head, the following output factors are tentatively 
submitted, based on observations made up to the present 
time: 


Bcttom-Hole Flowing Pressure Cu. Ft. Output Factor per Bbl. 


Ib. per sq. in. of Clean Pipe Line Oil 
1000 290 
800 320 
600 700 
500 950 
400 1350 
300 2000 
200 3100 
100 6400 


With bottom-hole flowing pressure reduced to 100 Ib. per 
sq. in., the cost, including depreciation, of compressing the 
gas for lifting the oil in the Oklahoma City field would not 
be a serious matter in the case of clean oil, assuming that 
the compressor plant installed for the purpose would have 
a reasonable number of years of life. However, along some 
parts of the west edge of the field, the water encroachment 
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is becoming an important factor, consequently, in this 
of the Wilcox zone, it is advisable to construct compel 
plants with a minimum outlay of capital. . 

A few beam pump installations have been made in th 
Wilcox area and in some cases have been reported 4s oa 
ating satisfactorily at a cost per barrel that is not excessive 
A pneumatic cylinder with diameter of ten in. and with stroke 
of about ten ft. is to be tried out on a well in the Wilcox 
zone. The submerged centrifugal pump has been installed 
two or three wells in the Wilcox zone, and the plunger |if; 
has also operated on two wells in the Wilcox zone. This js , 
good field in which to work out some method for handling , 
large volume of liquid, with high water content, from great 
depth. The liquid can undoubtedly be lifted in large or smal 
quantities by air-gas lift, although when water encroachmen; 
becomes serious the costs will gradually mount until th 
cost becomes prohibitive. Whether any other method can hy 
worked out that will not entail high costs for such cop. 
ditions remains to be seen. 


GAS-OIL RATIOS. It is believed that no bottom-hok 
camples were taken from wells in this field when the pres. 
sures were at a maximum, consequently it is not known 
what the initial gas-oil ratio amounted to when the pool 
was first opened. Perhaps this may have been from 750 tp 
1000 cu. ft. per bbl. of oil. The aggregate initial production 
of the Wilcox zone was over 12,000,000 bbl., on which basis 
the allowed production has never exceeded two per cent of 
the potential. The wells for the most part have been flowed 
through the casing at whatever rate the operator found cop. 


‘venient until the month’s allowable was obtained, after 


which the wells were closed in until it was desired to take 
the next allowable. Under these conditions it seems probable 
that after the wells were closed in, a readjustment of pres 
sures took place with consequent gradual lowering of the 
pressure throughout the zone. As pressures declined, gi 
that was in solution in the oil became dissociated from the 
oil and tended to become stratified in the higher parts of 
the structure, and in the course of time formed large gas 
caps in these high points. These gas caps have expanded, 
thereby transforming oil wells into gas wells and depriving 
owners of such wells of the oil that might have otherwise 
been produced. 


Since the time when it became necessary to equip many 
wells in the Wilcox zone with gas-lift, it has been cus 
tomary to draw large quantities of gas under pressure of 
300 to 400 Ib. from these gas wells to the intake of the 
compressors, thereby making a large saving in initial outlay 
for the compressor plants, and a large reduction in costs of 
operating the plants. It can most properly be stated that 
the withdrawal of this gas from the high points in the 
structure will lower the reservoir pressure, and will make 
for a higher gas-oil ratio than has previously seemed to be 
the case when averaged over the total oil production of the 
Wilcox zone. On the other hand, the owner of a gas well 
can logically take the position that his oil well has been 
converted to a gas well, and possibly movement of gas into 
the upper contours has displaced the oil into lower patts 
of the structure. He has, therefore, been deprived of his ail, 
and as compensation he would have some reason in expect 
ing that he be allowed to make use of the energy in the 
gas that has invaded his property. These are po-nts that 


duce oil at greatly restricted rates. 
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Pneumatic Unit 


for Individual Well-Pumping 


By 
K.C. SCLATER 


N individual pneumatic well-pump- 
A ing unit has recently been put into 
operation in the Van, Texas, field. Al- 
though the type of pneumatic pumping 
head employed on this particular unit was 
originally designed with the object of 
adapting it to the multiple system of 
pumping wells,' to function in much the 
same capacity as the ordinary pumping 
jack on a well pumped from a central 
power, it was also designed to be driven 
by an individual unit. Experimental work 
driving the cylinder with an ind:vidual 
unit was carried out several years ago in 
the Seminole field and this new unit at 
Van is really a result of information and 
development from the work done at 
Seminole. 


On this installation, the first of its kind, the pneumatic This new unit is installed on a well operated by the Pure 
head has been hooked up to an engine and compressor at the Oil Company, the Tunnel 506, No. 5, where it is working 
well, the whole comprising a complete individual well-pump- smoothly at 18-20 s.p.m. on a 6-ft. stroke and pumping 
ing unit. Instead of natural gas, compressed air and a closed 1000-1100 bbl. of fluid a day. The total depth of the well is 
compressed air system are being used, the latter so designed approximately 2950 ft. and the pump, a 2'%-in. x 15-ft. 


that heated air is recycled through the compressor and pneu- Axelson liner barrel-type with a loose-fitting grooved 
matic head with minimum leakage and loss of pressure. Heat plunger, is set about 100 ft. off bottom. 

from the engine exhaust is utilized to increase the tempera- Compressed air for the pneumatic pumping head is sup- 
ture of the air before it enters the pneumatic head, an ar- plied by a compressor unit consisting of a Cooper-Bessemer 


tangement that eliminates cost of heating with natural gas. type G-MG two-cycle single-cylinder gas engine, 15-in. 


1The Petroleum Engineer, November, 1932, p. 32. 
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Exhaust heater. Note the heavy insulation and the method of suspending 
heater from supports 


stroke, direct-connected to 6'/4-in. compressor cylinder. The 











































Cooper-Bessemer compressor unit for supplying compressed air 
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recycled air is taken in at 75-lb. pressure on one side of the 
piston and compressed to 210-lb. pressure, while on the other 
side of the piston the make-up air is compressed from atmos- 
phere to 75-lb. pressure and discharged into the recycled com- 
pressed air system at the recycled air inlet. As the volume 
of make-up air required depends on the amount of leakage 


Eng. Exhaust? 
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Detail of exhaust expansion 
diaphragm between engine exhaust 
and exhaust heater 


loss in the system and is therefore likely to vary, 
means for taking care of such variation by alter- 
ing the cylinder clearances have been provided. A 
specially designed cylinder permits making a 
manual adjustment whereby the position of the 
piston in the cylinder can be changed to suit the 
operating conditions. During the few weeks that 
the unit has been in operation the make-up volume 
required has been less than two per cent. 

Maintenance of a uniform air pressure and 
temperature is desirable for the smooth and ef- 
ficient operation of the pneumatic head, hence 
special care has been taken in the layout of the 
surface equipment to provide means that will be 
as nearly as possible automatic in operation in 
holding the air pressure steady and the tempera- 
ture uniform. 

Under present pumping conditions at the well 
an engine speed of only 150 r.p.m. is being em- 
ployed. Air from the recycled air inlet at a pres- 
sure of 75 lb. is compressed to about 210-Ib. pres- 
sure. It is then discharged into a 3-in. high-pressure line 
equipped with mist extractors to remove any moisture, and 
thence into a high-pressure exhaust heater. From the heater, 
the air, the temperature of which may be increased several 
hundred degrees in going through the heater, passes through 
another length of 3-in. high-pressure line to the pneumatic 
head on the well. 


Before it enters the pneumatic head the air is passed 
through an upright high-pressure volume chamber, which 
also serves as a drip, placed in the corner of the derrick. 
From the pneumatic head, the air is discharged through a 
short length of 3-in. low-pressure line into a low-pressure 
horizontal volume chamber and thence through the 4-in. 
inlet line to the compressor. 

The high-pressure exhaust heater consists of a 40-ft. 
length of 12-in. casing into which the 8-in. exhaust from 
the engine is welded, the air passing through the annular 
space between the exhaust pipe and casing. It is suspended 
on 2//-in. pipe supports (see accompanying photographs) 
and is provided with thermometer wells for temperature ob- 
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servations, and, for safety, a B.S. & B. blowout diaphra 
to rupture at 300-Ib. pressure and a temperature of 400 de 
fahrenheit. A 12-in. Dresser coupling on the outer end af 
the heater takes care of the expansion. Between the heater 
and the exhaust outlet on the engine, a special 30-in, oy. 
pansion diaphragm (see sketch) is inserted as a further pre. 
caution against trouble from expansion. To prevent heat 
losses, the heater is heavily insulated with Banroc packing, 
Between the heater and the pneumatic head the high-pres. 
sure line and the volume tank are insulated with a }3.in 
thickness of standard 80 per cent magnesium pipe covering. 
The upright high-pressure volume tank in the derrick jg 
22 ft. long and is made from 12-in. casing. 

On the low-pressure air lines the volume chamber between 
the pneumatic head and the compressor inlet is about 65 ft. 
long and is made from 1034-in. casing. 


A McAlear regulator is used for controlling the fuel sup- 


Detail of control regulator hook-up on 
high-pressure and low-pressure lines 
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| W || 
ply to the engine by means of the pressure in the high-pres- 
sure air line. When the pressure is too high the fuel supply 
to the engine is reduced, and when too low, it is increased. 
At present the regulator is set to feed fuel to the engine 
when the compressor discharge does not exceed 215-lb. pres- 


sure on the high-pressure line. This regulator operates auto- 
matically but can also be operated manually if desired. 





Between the 3-in. high-pressure line and the low-pressure 
volume chamber a Fisher Wizard pilot pressure regulator is 
set tO maintain a pressure of 210 Ib. in the high-pressure 
line. If the pressure in the high-pressure line exceeds this 
amount, gas is released automatically into the low-pressure 
line. Another Fisher Wizard pilot regulator is placed on the 
low-pressure line and is set to release to atmosphere at 75-lb. 
pressure. These regulators are very sensitive and maintain 
the desired pressure within close limits. 

All volume chambers on the compressed air line are amply 
provided with drips set at the most convenient points to 
insure the thorough removal of all moisture. 

Protection is provided the engine against damage from 
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failure of the water-cooling system. A device is inserted in 
the water-cooling line to the engine that cuts out the mag- 
neto when the water supply fails and shuts down the engine 
before any damage is done. 

Besides the McAlear regulator for controlling the fuel 
supply, there is also a Pickering governor on the engine for 
regulating the speed. This latter is standard engine equip- 
ment. Thus the engine has protection of three kinds: 

(1) Fuel supply control by pressure in a compressed air 

line. 

(2) Magneto cut-out device on water-cooling system. 

(3) Speed control by governor. 

The engine has a rating of 30 hp. at 180 r.p.m., and 50 
hp. at 300 r.p.m. with a capacity at the higher rating of 
500,000 cu. ft. per day, at 70-lb. inlet and 250-Ib. discharge 
pressure. It is designed for a maximum discharge pressure of 
400 lb. The capacity of 500,000 cu. ft. at the top speed of 
the compressor refers to cold air before heating. An im- 
portant feature of this hook-up is that after the air is heated 
by the exhaust when running at this capacity it will occupy 
about twice this volume and the doubled volume made avail- 
able for operating purposes. 

Make-up for the air system is under manual control. On 
the end of the compressor cylinder next to the engine make- 
up air up to 50,000 cu. ft. per day can be taken in through 
the bottom suction valve and discharged at 70-75 lb. 
through the top discharge valve directly into the inlet pas- 
sage of the outer end of the compressor cylinder. 

In operation, the temperature to which the air is heated 
depends on the engine speed and load and also on the climatic 
and the well-operating conditions. At a speed of 300 r.p.m. 
it is possible to obtain a temperature of 700 deg. fahr. at 


Arrangement of lines in compressed air system to 


and from compressor 


3S'H.P Line from Exhaust Heater to Pneumatic Head at We 





the exhaust heater outlet. At an engine speed of 150 r.p.m. 
and a pumping speed of 20 s.p.m. at the well the tempera- 
ture of the compressed air at the pneumatic cylinder inlet 
is found to be within the range of 200-300 deg. fahr., and 
the temperature drop in the cylinder 100-150 degrees. Per- 
formance data of this unit are now being gathered. Cook’s 
floating metallic packing is used in the stuffing box of the 
pneumatic head; and to reduce the possibility of overheating, 
the stuffing box is about 20 in. long and has been made with 
cooling fins on the outside. 

Although pumping more than 1000 bbl. of liquid a day 
on a 6-ft. stroke, the pneumatic cylinder is operating with a 
48-in. cut-off on the intake, which is to say that the full air 
pressure is carried on the piston for two ft. or only one-third 
the total length of the stroke. A string of 3/4-in. sucker rods 
in 2¥2-in. upset tubing are used in the well and the opera- 
tion of the pump is smooth and uniform on both the up- 
stroke and the down-stroke. A sheet-metal cover over the 
pneumatic cylinder protects it from the weather. 

The compressor is housed in a substantial wood frame 
corrugated sheet-metal building about 70 ft. from the well. 
Inside the house there is a control board holding the gauges, 
of which there are four: one for the high-pressure line, one for 
the low-pressure line, one for the air-starting tank, and a 
U-tube or manometer showing the pressure on the fuel sup- 
ply line to the engine. The air-starting tank is made from a 
piece of heavy 1034-in. casing 12 ft. long. Advantage is taken 
of the easier air-starting as the system makes available com- 
pressed air for this purpose. The engine can be easily started by 
hand with about the same effort as that required to start a 
30-hp. pumping engine. 

One of the most desirable features of this pneumatic unit 
is the fact that the pneumatic cylinder has an infinite degree 
of speed gearing between the power source and the well, thus 
enabling the operator to pro- 
duce the well at any number 
of strokes desired, irrespective 
of the limitations in speed con- 


Wy trol of the engine or motor. It 
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, ~~ has a smooth automatic control 
b@)- Bleeder 4. = R whereby the full length of 


travel is obtained at the pump 
on each stroke. Acceleration and 
deceleration, and stroke re- 
versals, are smooth and uni- 
form, thus making it easy on 
{Hh the sucker rods. A change in 
| load conditions in the well can 
be easily met by adjustments in 

| air pressure and the amount of 

| cut-out on the pneumatic 
cylinder intake. Alignment of 
the pneumatic head is such that 
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the cylinder literally floats on 
the polished rod and reduces to 
the minimum wear on the pol- 
ished rod and tubing stuffing- 
box packing. Almost every piece 
of equipment used in the unit 
can be salvaged. All these are 
important factors in the reduc- 
tion of lifting costs. A unit of 
this type should have a wide ap- 
plication, even in the heaviest 
——$_—— deep well pumping conditions 
that are likely to be encoun- 
tered. The engine is set so that 
it may, if desired, be easily 
adapted for use in cleaning-out 
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operations at the well. 
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E are making an analysis of our past sales effort on 


Tru-Lay Preformed Rotary Lines. We would appreciate 

check your frank co-operation in this effort, for which we will 
gladly reciprocate at any time. 

tyrese Less than ten years ago we announced the manufacture of a 


and position they would occupy in the finished line—thus 
eliminating internal stress and strain. Thousands of service 
| records have proven that this manufacturing process has 
added materially to the life of the rotary line. 


p new rotary line, its wires and strands preformed to the shape 





The sales goal set at that time has already been exceeded by 
a wide margin—a source of great satisfaction to me. We want 
to do an even better job, which must be based on intelligent 
sales analysis. Will you help us by placing a check mark before 
the questions in the coupon to the left? Then tear and mail. 


a To assist you, the opposite page carries a few of the adver- 
~ tisements which have appeared on Tru-Lay Preformed 


wf Rotary Line. Thank you! Of course, I would appre- 


ciate it if you cared to write me personally. 
AMERICAN cy 


CABLE COMPANY, Inc. XN 














Yours very truly, 
by AMERICAN CABLE COMPANY, Inc. 


Yes Has our advertising ~\ 
O in PETROLEUM 


No [ENGINEER interested Ua 
you in Tru-Lay Preformed 
Rotary Line? ~ 


Yes[] Has our advertising in some other 
publication interested or influenced 

No you more than it did in Petroleum 
Engineer ? 


‘ i — 
Yes C] Has our advertising helped you understand why ‘\ advertisements in 


the preformed principle adds materially to the 
No life of rotary line, as proven by thousands of serv- 


ice records? N this 


(Additional comments by letter would be appreciated, 


~ as 2 
including name of publication other than Petroleum ae oaicon 


Engineer, if your answer is ‘*Yes’’ to second question) 


Wilkes-Barre, Pennsylvania 






VICE-PRESIDENT 


\ ‘You have seen these 


Your Name ‘NX 






Firm Name . elias XN 


THANK YOU? 
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COULD ESTABLISH SUCH OUTSTANDING RECORDS: 


78% INCREASED SERVICE 104% INCREASED SERVICE 


REMEMBER: : RU LAY I 


AMERICAN CABLE COMPANY, incorporated 
New Tore Ce e 4 * Ave, New You NY 
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FFICERS and members of the Okla- 

homa City Chapter of the Produc- 
tion Division of the American Petroleum 
Division are hosts for the spring meeting 
of the Mid-Continent District of the Pro- 
duction Division of the American Pe- 
troleum Division, being held in Oklahoma 
City on February 15-16, 1934. A general 
committee and several special committees 
are providing for the comfort and con- 
venience of the visitors attending the 
meeting. 

Organized only nine months ago, the 
Oklahoma City Chapter already has an 
imposing record of growth and activity 
to its credit. Besides a regular monthly 
meeting, at which a paper or a talk on 
some subject of pertinent interest to the 
members is given, classes in vocational 


training and education are conducted in coéperation with the 
State Department of State Vocational Education. 
According to M. Birmingham, secretary of the Chapter, 
preliminary arrangements for 
opening the Chapter were made 
by H. L. McQuiston, First Vice- 
Chairman of Mid-Continent Dis- 
trict. The first meeting of the 
Chapter was held at the Biltmore 
Hotel, in the Civic room, on 


Left.. 


tinent District 





May 11, 1933, with B. O. Hindman, Second 
Vice-Chairman of the Mid-Continent District, 
presiding. This meeting was attended by ap- 
proximately 220 men, representing practically 
every operator in the Oklahoma City field, to- 
gether with representatives from the Seminole 
Chapter and members of the faculty of the 


University of Oklahoma. 


A meeting has been held each month since 
the opening date, and the subjects of papers or 
talks that have been presented and discussed are as follows: 


“Gas Lift Practices and Procedure in the Oklahoma City 
Field,” by H. F. Beardmore, Indian Territory Illuminat- 


ing Oil Company. 


“Tubing Practices in the Field,” by Jim Hewgley. 


“Killing and Preparation of Wells for Tubing,” by L. B. 
Holland, Phillips Petroleum Company. 


“New City Ordinances Regulating Gas Lift Preparation 
Within City Limits,” by C. O. Rison, Indian Territory 


Illuminating Oil Company. 


R. R. HAWKINS 
The Texas Company, 
Chairman Mid-Con- 








City Chapter of A. P| 





BAIRD H. MARKHAM 


Director of American Petroleum 


the Oklahoma City Meeting 


Program Committee 
C. O. RISON, I.T.1.0. Co., 
Chairman Oklahoma City 
Chapter 


treasurer. 


Indus- 
tries Committee, a prominent speaker at 


Heisler 


Right.. 
H. L. McQUISTON, 


Co., Vice-Chairman 





Has Rapid Growth » » » 


“Reasons for Tubing Wilcox Wells in 
Field,” by D. R. Knowlton, Phillips 
Petroleum Company. 

“Gas and Its Relation to Production,” 
by J. N. Thompson and C. M. Rader 
Phillips Petroleum Company. 

“Closed Pitot Tube Method of Measur. 
ing Gas Volumes in Vent Lines,” by 
R. A. Feemster, Phillips Petroleum 
Company. 

“Rules and Regulations Governing the 
Taking of Potentials,” by J. R. Mc. 
Williams, Assistant State Umpire, 
State Corporation Commission. 


On January 24, 1934, a special meet. 
ing was called for members and their 
friends who would be interested in Voca- 
tional Training and Education; between 
300 and 350 men attended this meeting, 


Of this number, 113 enrolled in classes and 34 enrolled a 
teachers. Those figures show the opening attendance at the 
classes. After two weeks’ effort by the A.P.I. Chapter com- 
mittee of three men, H. L. Mc- 
Quiston, chairman; Fred Butler 
and W. K. Dowtin, and L. K. 
Covelle, Ted 
Rusch, of the State Department 
of State Vocational Education, 
the enrollment was as follows: 


and G. 


Phillips 


Petroleum 


Mid-Continent 
District 





135 men enrolled in elementary science 
29 men in applied arithmetic 
19 men in geometry 
15 men in grade work 
15 men in blue-print reading 
25 men in steam power courses 
24 men in internal combustion engine 
course 
21 men in salesmanship course, and 
3 men in elementary electricity. 


The officers of the Oklahoma City Chapter, at this time 
are: C. O. Rison, chairman; Mike Birmingham, secretary and 


Advisory Committee: John B. Van Dall, Weston Payne, H. 


S. Thomas, Josef Faust, Hugh Rapp, Cliff Wright, D. K. 


Knowlton, G. G. Froomer, John L. Smith, E. J. McKee, and 
K. A. Ellison. 


STANDING COMMITTEES 


Membership: John Lawry, Jack Critcher, Clyde DeVerst 
Jim Stephens, Jim Yarbrough, Eddie Cope, John Moran, V. 





H. Steuve, Josef Faust, E. A. Ellison, and J. L. Smith. 
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INCREASED DRILLING SPEED hao 


due to The Reed Roller BitCom- 


pany is a member of the 


UNOBSTRUCTED FLOW OF MUD STREAM Coie of Pair Competition 


for the American Petro- 


right down to the drilling bit. a 


THE NEW STANDARD OF THE INDUSTRY 


REED ROLLER BIT COMPANY 


P.O. BOX 2119, HOUSTON, TEXAS, U.S.A. 
’ Main Plant: HOUSTON, TEXAS 
Export O ffice: e London O ffice: 
150 Broadway, NEW YORK, N. Y. Coventry House, South Place, LONDON, E. C. 2 
; Branches at: 
1317 Esperanza Street KILGORE, TEXAS 1129 Southeast 29th Street 
LOS ANGELES, CALIF. LAKE CHARLES, LA. OKLAHOMA CITY, OKLA. 
- Distributed through Supply Companies Everywhere 
Mid-Continent and Gulf Coast Distributors for MARTIN-DECKER PRODUCTS 
Pacific Coast Distributors for MISSION MANUFACTURING PRODUCTS 
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Volumetric Efficienc 


Two factors enter into the volu- 





metric capacity of an oil well pump 
. . . the displacement area of the 


plunger and the distance it travels. 


The Fluid Packed Pump, with its 
three loose-fitting concentric 
tubes, has less displacement area 
than that of a tight-fitting plunger 
pump of the same nominal diame- 


ter. This loss, however, is usually 





compensated for by the longer 
travel of the plunger. 

As a result of this increased 
plunger stroke, the Fluid Packed 
Pump will deliver a greater per- 
centage of its theoretical capacity 
than a tight-fitting pump. This 
greater efficiency, together with its 
recognized comparative freedom 
from pulling for repairs, has re- 
sulted in a greater daily average 


production from many wells. 
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483369 DATED FEB.12. 1924 

14483370 DATED FEB.12. 1924 

1545474 DATED JULY. 14,1925 

1545475 DATED July.14.1925 

1549175 DATED AUG 11. 1925 

1621046 DATED MARIS, 1927 
Other Patents Pending 
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P. O. BOX 64, LOS NIETOS, CALIFORNIA, U. S. A. 
Mid-Continent and Texas Distribution 
FLUID PACKED PUMP CO. MID-CONTINENT 
2 SOUTHWEST 29th STREET, OKLAHOMA CITY, OKLA. 
Branches: Seminole, Drumright, Ponca City, Okla.; Shreveport, La. ; 
Smackover, Ark.; Houston, Pampa, Kilgore, Texas 
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Program Committee: C. O. Rison, D. R. 
Wright, E. J. McKee, and Morris Alder. 


Publicity: Bill Payne. 


Vocational Training: H. 
W. K. Dowtin. 


Know lton, Clif 


- 


L. McQuiston, Fred Butler, anj 


To date the total membership of the Oklahoma City Chap 


ter is 670, about 70 per cent of which is in regular attend 


ance at the meetings. 


Special efforts are made to make the meetings educational 


and entertaining and as a result the programs have been uni 


formly good. Efforts spent on getting up a good program 





W. J. CRITES, Phillips Pet. Co., 
Chairman Program Committee, 
Oklahoma City Meeting 


have proved to be well worth. 
while, for members attend the 
meetings with enthusiasm as, 
result. Another factor that has 
contributed to the success of the 
meetings is the fact that an e. 
cellent place has been made ayail. 
able to the Chapter for holding 
their meetings. This is the Civic 
room of the Biltmore Hotel, the 
use of which has been provided 
free of charge by the manag. 
ment of the Biltmore Hotel, who 
codperate to the fullest extent 
with the officers of the Chapter, 


The Oklahoma City Chamber of Commerce has also offered 


and has given the Chapter every codperation that could ke 


expected, for which the Chapter 


takes this opportunity of thank- 


ing them. 


Officers of the Chapter 


been encouraged by the attend- 
ance, which ranges between 350 
and 525, at the monthly meet- 
ings. This is believed to be the 
most gratifying results any A.P.I. 
Chapter has attained. To C. O. 
Rison goes a large share of the 
credit for the success of the 


have 





activities carried on. He has de- B. O. HINDMAN, 1.1.1.0. Co, 


Vice-Chairman 


voted his time and experience in Mid-Continent District 
directing the Chapter and in en- 


couraging the men in the field to attend the meetings and 
join in the technical discussions. 


These meetings pay dividends to every oil company whos 
men attend them, because, in the final analysis, the best man 





LEE ROBISON, I.T.1.0. Co., 
Chairman Publicity Committee 
for Oklahoma City Meeting 


on any job is generally he who 
possesses the enviable combin- 
tion of experience plus technical 
information. 

Asa lighter activity the Chap- 
ter members have a band of 2% 
pieces directed by Fred Hart. 

By continuing to have inter 
esting programs at the monthly 
meetings and by providing #- 
tivities from which the men miy 
benefit, the officers of the Okl 
homa City Chapter hope ™ 
maintain a high record of # 
tendance and membership. 
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ORMATION pressures in the Wilcox and Simpson-Below- Wilcox 
zones of the Oklahoma City field are rapidly declining to the 
int where natural flow will cease and where normal gas-lift can- 
ot be applied. There is concern at present among the field operators 
. o the most effective mechanical means for lifting the oil. Numer- 
ous devices have been perfected in recent years and new methods are 
constantly being developed. The number of methods available make 
selection difficult. 

The problem becomes more complex when it is considered that 
later developments may perfect a production method that will be 
far superior to those used on early wells and will force an additional 
investment on the early wells for new equipment that will be required 
for cheaper lifting or competitive production. 

Types of devices that have come to the attention of the Oklahoma 
City field operators are described in this paper. The discussion is 
divided into three parts: Methods and devices now in use, those that 
have been or are being tested, and those with possibilities that might 
be adapted. Methods, such as gas-lift, that may be in general use in 
the field are described because they are still future methods for some 
operators. 

There are field conditions, other than those inherent to deep pro- 
duction, that should be considered when applying or developing pro- 
duction devices. Conditions causing most difficulty are paraffin de- 
position, and gas produced with the oil. Another is the possibility for 
large-volume wells. The length of open hole, unusual for the Mid- 
Continent, may limit the height above the bottom of the sand that 
a device can be run. Comparatively straight holes and good grade 
of casing will prove a benefit. Operators are fortunate that to date 
there has been no sign of corrosion from any source, although the 
eflect of erosion and cutting caused by loose sand has been costly. 
Emulsions have in general been easily treated. 


The paraffin problem is growing more severe as the ficld declines. 
Paraffin deposition during natural flow in either tubed or untubed 
wells frequently shuts off the flow completely, and gas-lift further 
aggravates the condition. Paraffin usually forms in the top 1500 ft. 
of hole but an accumulation will be found wherever the temperature 
of the flowing oil is reduced. Sand carried in the paraffin acts as an 
abrasive on any equipment that fits tightly against the casing. Bow 
springs on such setting devices as packers are frequently worn 
through by this action on one trip to bottom. 

Large amounts of gas have always been troublesome and even 
though present in small volumes, will continue to cause difficulty 
until late in the life of the field. Any producing mechanism designed 
to pump a liquid must take into account the effect of this gas and 
provide means for removing it other than through the pump. The 
eflect of gas-locking is commonly understood but is frequently over- 
looked when applying a device to a well where there is considerable 
free gas or gas in solution in the oil. 

Judging from initial and recent capacities, a number of wells in 
the field will have possibilities for large production after the gas-lift 
stage has passed. Although large-capacity methods may not be neces- 
sary to secure allowable production, they may be important for 
establishing potentials, 


as t 


Present Methods 


A, The natural flowing life of many wells is being extended by 
the application of simple methods. Installation of tubing is the prin- 
cipal one used. Tubing is usually 2'4-in. external upset but 2-in., 
din, and 4-in. sizes are frequently used. 

Satisfactory results have been obtained in some cases by the use 
of tubing strings so designed as to reduce the gas-oil ratio. This has 
prolonged the natural flow by conserving gas. Installations were com- 
mon where the ratio increased when the flow was through tubing and 
these installations consequently did not serve the purpose intended. 

Wells tubed to hold out water (mostly in the Simpson-Below-Wil- 
cox zone) have responded in a number of cases and natural flow is 
prolonged by retarding the entrance of water which otherwise would 
drown the well, 

Small wells that would not flow through casing are flowed through 
a 


peercsented at Spring Meeting, Mid-Continent District, Production 
wision, A.P.I., Oklahoma City, Feb. 15-16, 1934. 
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tubing with success. Packers on the bottom of the tubing have been 
found to steady the flow and to make starting easier after the well 
has been shut in. 

Several devices are now being used in connection with tubing flow 
better to utilize the energy in the available gas. Their general prin- 
ciple is an injection of gas through the tubing wall into the flowing 
column in the tubing and controlling the amount of this gas by fixed 
size restrictions or by mechanical methods. The oil or partial mixture 
of oil and gas enters the tubing from bottom. 

B. Stopcocking of wells about to die while flowing through casing 
is successful in extending natural life. Head flows are obtained at 
intervals varying from a few hours to several days. 

Most remaining production in the lime zone are handled by stop- 
cocking heads of oil that accumulate over a period of several days or 
weeks. Oil collects in the hole by displacing the salt water that 
normally stands within 1500 ft. of the surface in these depleted lime 
wells. A few of the lime wells now are on gas-lift, but after this 
method becomes unprofitable it probably will be possible to secure a 
small additional oil recovery by stopcocking. The discussion of other 
production methods does not apply to the lime area wells as the 
economic producing limit is reached in this way. 


C. Gas-lift is used in most Oklahoma City wells after natural 
flow ceases. This will continue as the popular procedure, although 
a few wells have been placed directly on beam pumps. Gas-lift, as 
applied to Oklahoma City wells, does not vary greatly in principle 
from practices followed in the Seminole field. 

Wells are tubed with 2%4-in. external upset tubing. A few inserted 
2-in. tubing strings have been run to provide large annular flow areas 
and to prevent excessive turbulence where the oil contained large 
amounts of sand. Four- or five-inch tubing has been run where flow 
was to be through this pipe. 


Gas is usually introduced through the tubing with the flow return- 
ing in the annular space between tubing and casing. On some wells 
the gas is introduced through the casing, but difficulty is encountered 
in regulating the volume of gas. Satisfactory results were obtained 
where water encroachment was feared and wells were gas-lifted 
through tubing to hold back-pressure on the sand. 

Tests show that the efficiency of flow through 4-in. tubing is 10 to 
15 per cent greater than through the annular space between 2-in. 
upset tubing and 7-in. casing. Sand-cutting and paraffin deposits can 
also be better handled in the large tubing installations. However, 
consideration must be given to a purchase of a size tubing suitable for 
later pumping use and to rate of production, which is found to be 
increased on most: wells by producing in the larger cross-sectional 
flowing area of the- annular space. 

When lift is first required formation pressures vary widely. Early 
gas-lift wells had in excess of 1400-lb. in the sand, while at present 
there are wells in the field still flowing naturally with formation 
pressure less than 400 pounds. Sand pressures have recently been 
determined to be about 300 Ib. at the end of the normal lift stage 
when plain gas-lift is not practical for recovering oil from 6300 feet. 
Pressures are measured by bottom-hole instruments and are found to 
check closely with the starting pressure where starting valves are 
not used. 

Input gas pressures while operating on lift now vary from 100 to 
700 lb. with the average being approximately 450 pounds. Pressures 
for kick-off from bottom rarely exceed 700 lb. at present. 

“Kick-off,” or starting devices, were first used extensively in the 
Oklahoma City field. These devices consist of valve mechanisms so 
installed in the tubing that when starting a dead well, they provide 
means of introducing gas into the upper part of the liquid column in 
the hole, and act so that liquid is flowed off by stages. By using these 
devices less pressure is required than would be necessary to lift the 
entire column at once. The valves are usually designed so that each 
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closes when the liquid above it is removed and by the action of suc- 
cessive valves the well is kicked off to the bottom of the tubing. 


Compressor plants dre in general of a permanent nature, although 
several semi-portable plants have been used. Three stages of com- 
pression are usually used, some plants being complete in themselves, 
while others have two-stage equipment centrally located and third- 
stage equipment adjacent to the wells. Third-stage units are fre- 
quently set in position at the well so that the engine and foundation 
are in place to be made ready for pumping by a simple conversion at 
the end of the gas-lift period. Natural gas, rather than air, is pumped 
exclusively. Gas is delivered from plants to wells either by gas-lift 
systems to serve several wells or by separate lines. 

Due to proration, it is possible to flow a number of wells indi- 
vidually from one lift line. As the necessary time for producing the 
wells lengthens there is a lapping over and the wells are then flowed 
at the same time by means of volume controls or chokes at indi- 
vidual wells or by intermittent flow from the system. Separate lines 
are used where wells are not more than three or four locations from 
the plant. 


Normal gas line freezing troubles occur. Injection of alcohol or 
concentrated salt water has been used to prevent freezing, but steam- 
jacket heaters on the gas lines are most effective, Some heaters are 
gas-fired, and have water jackets between the flame and high-pres- 
sure line, but these do not usually have sufficient heat transfer. The 
quantity of gas handled will carry considerable heat and gas passed 
through a properly designed steam-jacket heater will be warm several 
thousand feet from the heater. Direct-flame heaters can be used with 
greater safety as pressures carried on gas lines reduce and these in- 
stallations will be even more effective. 

Steam jackets on gas-lift lines near wells are found to be of great 
benefit in combating paraffin deposition during gas-lift. Paraffin 
formed in the hole melts at approximately 140 deg. fahr. and the 
heated gas tends to melt the solid, which returns to solution with the 
oil and is flowed out. Further deposition is prevented. Dissolving 
paraffin, with heat formed by the uniting of two chemicals, or by 
chemical solvents has not proved entirely successful. Mechanical de- 
vices similar to applications in other fields have been used to remove 
paraffin here. 

A device called a “Chuckler” has been tried with reported success 
for removing parathn from tubing flow wells. It consists of a short 
piece of pipe machined to a moderately close fit with the inside of 
the regular tubing string. The weight of chuckler tube is adjusted by 
length or wall thickness so that the natural heads of the well cause 
the tube to rise and fall without the use of valves. Walls of the tubing 
are regularly scraped in this manner. A stop is provided to keep the 
tube from dropping through the bottom of the tubing string. 

Input gas necessary for lifting now averages around 2500 cu. ft. 
per barrel. Large wells with some formation gas and comparatively 
high sand pressures require less than 500 cu. ft. per barrel. As the 
liquid volumes, formation gas volumes and formation pressures de- 
cline, the requirement of input gas per bbl. lifted increases rapidly. 
Economy in input gas is obtained by intermittent flowing when more 
than 4000 cu. ft. per bbl. is required for continuous lifting. 


Intermittent gas-lift of small wells requires from 2000 to 3000 cu. 
ft. of gas per bbl. lifted. Intermitting of large wells from a system 
requires slightly less gas than straight lift. Intermitting is performed 
manually where long intervals are used, and mechanically for shorter 
intervals. In addition to the intermitters of a few years ago, a gas- 
operated device has been developed and is in use in the Oklahoma 
City field. It has the advantages of apparent dependability and a most 
flexible and easily adjusted timing mechanism. 


D. Intermitting with various type of bottom chambers has been 
tried with considerable success reported. The principle used is to 
provide a compartment at the bottom of the hole for the accumulation 
of oil, which will be forced into the hole by the pressure in the sand. 
These accumulations are then flowed to the surface by frequent in- 
jections of gas regulated at the well head. Injected gas is prevented 
from exerting pressure on the sand by a packer on the tubing. Two 
tubing strings could be used. A bottom valve closes when the cham- 
ber is being unloaded. From 1500 to 2000 cu. ft. of input gas per 
bbl. is required. 


E. Lifting by means of a gas-actuated plunger string is in use 
several places. Equipment consists of a string of special smooth-bore 
tubing in which an all-metal plunger travels the entire length of the 
tubing on each stroke. Tubing is supported from the surface. It is 
equipped with a foot-piece to actuate the plunger valve. The plunger 
is loose-fitting and drops by its weight alone. A valve in the plunger 
closes when striking bottom, where the plunger is loaded by the oil 
then in the tubing. After reaching the top, where this slug of oil is 
discharged ahead of the plunger, the valve opens, allowing the 
plunger to drop to make another trip. One installation in the field 
operates on formation gas, while others require pressure gas intro- 
duced into the casing. 


The capacity of this device is limited mainly by the size of tubing, 
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depth of well and effective submergence. A test through 2%; 
ing on a large-volume well with about 600-lb. formation o- ae 
gave a recovery of 15 bbl. per hour when lift was confined cm 
load on the plunger. Casing pressure was 310 pounds, Input a te 
approximately 1500 cu. ft. per bbl., and formation gas 1%5 
per barrel. The plunger made a complete trip to 57009 ft “ i 
minutes. Ms 


Special features adapted to the field have improved opera: 
since first installations. A paraffin-scraping plunger keeps the tei 
clean at all times. A discharge chamber at the surface hes 7 
devised so that gas following the plunger is not released afte 
loading oil until the plunger has dropped 1000 ft. or more dua rs 
hole and in this manner gas flow from the tubing does not hota. 
drop of the plunger. A tubing string, smoothed, at the pipe mill tre 
be tried in place of the specially bored pipe. ”" 


F, Swabbing for production is used regularly on one w 
Oklahoma City field, although this method has been used to t 
the flow on several recently completed wells and is in use aad 
repair. The well, produced by swabbing, is powered with a he 
twin-cylinder gas engine driving an 18-ft. bandwheel unit. Three 
bull ropes and %-in. swabbing line are part of the equipment Pn 
duction of over 300 bbl. liquid, 60 per cent of which is water. is ob. 
tained by 12 trips to bottom daily. A swabbing cycle can be com 
pleted in less than an hour. This method is not expected to be gen. 
erally used. 


ell in the 


. Wells have been pumped by beam since early in the life of 
the field, although formation pressures have only recently dropped 
in some areas so that pumping becomes necessary. Early install. 
tions were on small wells where operating charges could be reduced 
by beam-pumping. In these wells the liquid level in the hole wa 
high and equipment as well as performance furnishes a poor criterion 
for future pumping installations. 

Pumping by rods has a few major considerations, Equipment mug 
be run inside casing varying from 4%4-in. O.D. to 95¢-in. O.D. and 
to depths from 6300 to 6500 feet. Daily potential production wil] bp 
from 10 to more than 1000 gross barrels. Gas will range from 100 jy 
2500 or more cu. ft. per barrel. Varying amounts of free and floating 
sand will be present. 

Disregarding probable gas and sand troubles an important problem 
will be to produce large wells to capacity on potential gauges. Under 
present or comparable proration rates, it will not be a major difficulty 
to obtain the wells’ allowed production. However, it is evident that 
if a well had a potential capacity of 1000 bbl. or more per day and 
pumping limits it to 300 to 350 bbl. per day, then that particular well 
would be penalized considerably in comparison with other well 
produced to full capacity by other methods. 

It is possible that certain wells may be tubed to their approximate 
total depths and pumped at the rates of 500 to 1000 bbl. of gros 
fluid per day where the static submergence is 2000 ft. or more. As 
these fluid levels recede and the effective lift approximates the total 
depth, then 300 to 400 bbl. per day will be good producion to obtain 
by normal beam-pumping. One redeeming feature of the inability to 
produce certain wells to their capacity, will be less gas-locking and 
less sand troubles. These two conditions are minimized in wells 
that are not produced to capacity. 

Considerable thought and study must necessarily be given to the 
selection and application of pumping equipment if lifting cost is to 
be maintained at a figure to secure greatest net returns. Possibly 
two of the most important selections in the pumping of wells below 
6000 ft. are pump bore and proper counter-balance. 

For prime movers there will undoubtedly be a number of 40-hp. 
two-cycle single-cylinder gas engines reclaimed from old properties 
in the Mid-Continent area, as well as new engines of this type, it 
stalled at Oklahoma City. A number of new twin-cylinder engines 
are now installed. It is quite likely that the heavy-duty, industrial 
type, multiple-cylinder gas engine will come in for some attention in 
this field. A number of these latter engines have been in service in 
the deep fields of California for the last two years and have appat- 
ently given service that merits further consideration. These multiple 
cylinder engines have a nominal rating of 40 hp. from 900 to 120 
r.p.m. Although comparable ultimate costs are not available between 
the multiple- and single-cylinder gas engines, the former seems 10 
have preference over the latter in California deep fields because of 
smoother action. It is believed that a 40-hp. engine in good mechani: 
cal condition will furnish ample power for pumping Oklahoma City 
wells if proper equipment is used and correct counter-balancing 
maintained. 

For transmission, the conventional type of reverse clutch and 
counter-shaft will probably predominate in the field. Double reduc: 
tion gears and small jack-shafts driven by V-belt drive from the 
engine and a chain-drive to the band-wheel shaft will no doubt be 
used. This type of unit will considerably shorten the rig and do awa} 
with the necessity of belt halls and engine houses. The latter type 
also are prominent in deep fields and are used in connection wi 
multiple-cylinder engines and electric motors. 

(Continued on page 40) 
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The larger portion of rig fronts will be of steel set on concrete 
foundations. Here again it is quite likely that a substitution will be 
made on many wells over the conventional type by the installation 


of chain-driven units. 


Endless belts and vertical type idlers are more economical to 
operate in pumping installations, where belting is required from the 
prime mover to the jack-shaft and from the jack-shaft to the band- 
wheel or from the reversible clutch to the band-wheel. They will also 
result in a greater net earnings over a period of time. It is also pos- 
sible to shorten the centers between the prime mover and jack-shaft 
or band-wheel, and between the jack-shaft and band-wheel. as com- 


pared with centers required in cut-length belts. 


There will be wide use of V-belt drives in connection with the 


multiple-cylinder engine and reduction gear units. 


The pump is probably the most important piece of equipment to 
be selected for successful and economical pumping operations. The 
bore of the pump is of prime importance in the lifting of oil. It has 
been learned in Seminole and comparable fields that small-bore 
pumps in the same well under identical conditions of stroke and 
motion may produce a larger amount of fluid with considerably less 
mechanical troubles than larger pumps. This is accounted for by less 
load on the sucker rod, which results in less rod and tubing stretch, 
and consequently a longer plunger travel. Possibly the greatest reason 
for reduced rod failure in Seminole operations was the decrease in 
the stress-range and maximum-stress ratio by the decreasing of the 
bore of the pump. This will be even more true when pumping from 


6300 feet. 


Cupless rod or insert pumps ranging in size from l-in. to 1%4-in. 
I.D. will probably predominate. These types will be of cold-drawn 
tubes, hardened cast-iron liners or cast-steel liners. It is logical to 
assume that cups on an insert pump at a depth of 6500 ft. exert a 
braking pressure against the wall of the barrel that is not desirable. 
Since there is a possibility of floating sand, a cup-type pump might 
be very expensive to operate. Cup pumps are in the minority for 


deeper than 6000 feet. 


In the shallower wells in Northern California, as well as numerous 
places in the Mid-Continent, it is quite common to use hardened cast- 
steel liners with chomium-plated plungers or plungers with special 
hard rings for handling sand. Since it is unlikely that pumps Jarger 
than 1%4-in. bore will be used and these of the insert type, it is 
doubtful if many tubing pumps will be used. From 15 to 20 hours’ 


additional time is required to recondition a tubing 
pared to an insert pump. 

While it is likely that small-bore pumps with *4 
give as good service in the Oklahoma City field as 


pump as com- 


-in. rods would 
they do in the 


Seminole field. it is believed that %-in. rods should be used on top. 
A simple mathematical method of determining the per cent of %-in. 
rods to use on any combination string for the Oklahoma City area 
that depends on the pump bore has been used by a rod manufacturer 


to supply the following recommendation: 


Effective Plunger Per Cent of 


Diameter 7%-in. Rods 
1 1/16 in. 25 
114 in. 27 
114 in. 30 
134 in. 34 


2. «sin. 38 


The stress-range to maximum-stress ratio probably has more bear- 
ing upon the economical life of sucker rods than does the maximum 
stress. It is believed exemplified in all deep pumping areas, and is 
reasonable to expect that rod service will be better in wells equipped 
with a maximum of 1'-in. bore pumps than wells equipped with 


2-in. or larger. 
A practical example of this follows: 


Pump Bore - 11/16 in. 


2% in. 
Pump Depth - - - - - - 6780ft. 3315 ft. 
Gravityof Oil - - - - - - 42 27 
Percentof Water - - - - - 27 ’ 58 
Surface Stroke - 54 in. 34 in. 


Fluid Load 
Rod Load - 


10800 Ib./sq. in. 


Maximum Stress 


Although total loads 


1140 Ib./sq. in. 4870 Ib./sq. in. 
5280 Ib./sq. in. 


11940 Ib./sq. in. 11150 Ib./sq. in. 


in both cases are very nearly equal, the 


active or live load represented by the fluid in the first example is 


40 


9.55 per cent of the total and in the second case it represents 43.56 





































































per cent. It is obvious, when considering fatigue chara 
steel that the range of load in the deep well is with 
yet in the shallower well the fatigue condition is very da 

where one would ordinarily assume the load to be unimportae 
shallow well is typical of wells in which rod troubles are “ye This 
problem. = 


Tubing used will probably be the 2%-in upset now in 
for flowing or gas-lift. This is a practical size to allow suffic 
for fishing tools without too much space for a whip of 
Tubing stops or anchors to prevent tubing stretch will prove valuable 

Beam-pumping Oklahoma City wells will probably give co 2 
erable worry until field forces become accustomed to the aetion 
the wells. However, a great reduction in troubles will be comet 
the application of proper pumping equipment. The ease with whick 
a 6300-ft. well may be pumped on the beam may be surprising jf _ 
advantage is taken of recent developments of equipment and desi 
for deep well pumping. lt 


TACtETisticg of 
In safe limit, 


the Wells 


the Tods 


Devices Tested 


A. A submerged centrifugal pump driven by an alternating-cy, 
rent electric motor has been tested on several wells in the Oklahoma 
City field. The device consists of a motor directly connected a 
centrifugal pump near the bottom of the hole with power transmitte 
through an insulated and protected electric cable that extends from 
the pump to the surface. Fluid is raised through the 2-in. external 
upset tubing on which the pump is run. 

The motor is composed of a multiple number of rotor sections op 
the same shaft, run in a stator that is one piece. Each rotor section ic 
15 in. long, is complete with bearings and develops 7% horsepower 
The motor diameter is 5-in. and speed 3600 r.p.m. Units tested hay 
been composed of ten rotor sections to rate 75 hp. but 97-hp. motos 
are under construction as most suitable. 

The pump is a series of impellers similar to a centrifugal-type 
pump. Number of impellers is determined by the head of fluid Jif, 
which in turn depends on depth to setting, effective submergence anj 
type of fluid lifted. The pumps tested have had 125 stages but this 
number will be increased to 139. 

The cable is composed of three wires, heavily insulated and aj 
enclosed by a flexible metal covering. It is strapped to the tubing a 
intervals of 15 to 30 feet, both being installed at the same time, 

Recent difficulties on test have been thought to be from gas 
locking, therefore a gas expeller has been designd to keep gas out of 
the pump. The electric cable has failed occasionally due to pressure 
forcing liquid through defects in the insulation and thereby shorting 
and burning out the wire. The motor was overloaded on early tests, 
and gave some trouble that might be expected of any overloaded 
equipment. 

This pump assembly is ideally suited for handling large volumes of 
fluid. A test on a 75-hp., 125-stage pump installed at 6292 ft. ing 
large well with 475-lb. sand pressure averaged 750 bbl. oil daily for 
several days. Power required was 2.4 kw-hr. per bbl. lifted. 

Power costs of this test figure four cents per bbl. lifted if the 
current is calculated on the basis of a single installation where the 
electric company furnishes line and transformers and charges an 
average of 1.7 cents per kw-hr. The power cost reduces to 8% mil 
per kw-hr. where the operator furnishes part of electrical equipment 
and the power demand is higher because of several installations. On 
this basis the test figures two cents per barrel. 

Additional features are claimed for the pump, some of which were 
shown on test. Gravity of oil is increased due to gas being held in 
solution by the pressure necessarily maintained on the well head to 
keep the pump evenly loaded. Emulsion and cutting when water is 
present is said to be reduced, or eliminated. Corrosion has not a: 
fected the pump, although a slight abrasion was noted on the im 
pellers after a run. 

Several methods of long-stroke pumping using rods have been em- 
ployed. Stroke is lengthened mechanically by chain- and gear-driven 
assemblies or by leverage arrangements. Hydraulic or pneumatic 
cylinders somewhat comparable to the old-fashioned steam heads ate 
adaptable. 

B. Pneumatic pumping cylinders appear to have the greates 
possibilities. These are obtainable in two types, which differ mainl} 
in the method of counterbalancing rod load. One design is hung 
from the derrick and uses a back-pressure on the cylinder on the 
down stroke. The other is supported from a foundation and hasé 
counterbalancing tank containing gas under pressure, which acts 
an annular area of piston to balance the rod load. In the first ca* 
it is essential to recycle gas because of the high discharge pressutt. 
The latter operates on low-pressure and is well adapted for condi: 
tions where low-pressure gas can be obtained from separator dis 
charge where it would ordinarily be wasted. Gas can also be recycled 
through a compressor if desired. 

There are special features to pumping with pneumatic cylinders 
in addition to the possible long stroke. Tests have shown considet- 
ably less rod load when compared with beam-pumping on account ¢ 

(Continued on page 43) 


The PETROLEUM ENGINEER 











tics of 
limits 
zerous, 
t. This 
serious 


> Wells 
t Toom 
= Tods, 
luable 
COnsid. 
tion of 
red by 

which 
if ful] 

esign 


Ng-cur. 
lahoma 
d to a 
smitted 
ls from 
Xternal 


ions on 
ction is 
power, 
od have 


motors 


zal-type 
uid Jift, 
ice and 
ut this 


and all 
bing at 
ime, 

mM gas. 
$ out of 
ressure 
horting 
ly tests, 
tloaded 


umes of 
ft. ina 
aily for 


1 if the 
rere the 
rges an 
% mils 
uipment 
ons, On 


ch were 
held in 
head to 
water is 
not af: 
the im- 


een ell 
ir-driven 
eumatic 
eads are 


greatest 
+ main} 
is hung 
+ on the 
id has @ 
acts on 
irst case 
pressure. 
yr condi: 
ator dis 
recycled 


cylinders 


consider: 
‘count 0 


GINEER 





with which the cylinders handle the load. Rod 
» > pq pes reduced and operations are extremely flexible. 
Valuable information concerning the action of the well may be ob- 


: ith ease. 
- tes is counterbalanced by the discharging pressure is being 
‘ ood at present. The piston in the cylinder is ten in. in diameter 
i capable of a 10-ft. stroke. Operating pressures will approxi- 
- 350 Ib. input and 150 lb. discharge. Operating gas required 
a he less than 3000 cu. ft. per bbl. lifted, but the volume necessary 
= be reduced by preheating. This volume of gas is not excessive 
a consideration is given to the return pressure that is available 
ss eomgueeset intake. The calculated power requirement is approxi- 


mately one hp. for ten bbl. lifted. 


Tests on other long-stroke methods will soon be made. A 
chain- and gear-driven design has had successful runs in shallower 
roduction. A leverage-type unit with a background of experience in 
her fields will be adapted to Oklahoma City conditions. These 
units are independent of regular standardization equipment. 


Long-stroke pumping has an important place in future production 
methods. Output per inch of polished rod travel is greater than that 
of beam-pumping because the proportion of stroke lost by stretch 
is reduced. Lowered peak loads and fewer reversals of stress reduce 
rod breakage. Equipment offered is rapidly portable and is obtain- 
able at a small part of the investment necessary for beam-pumping. 

Methods to provide artificial submergence for gas-lift operations 
have been tried but have never proved practical. These installations 
require a somewhat complicated mechanism to be Placed at or near 
the bottom of the hole, and difficulties arise from inability to adjust 
or readily repair. 


D. One device tested consisted of a regular plunger pump actu- 
ated by a direct-connected gas-operated engine. The iston contains 
the valve mechanism and operates similar to a double-acting steam 
engine. Gas was pumped into the casing to run the engine, which 
discharged into the tubing and provided gas for lifting the oil to 
the surface that was pumped into the tubing. Pressure was kept 
from the sand by a packer on the tubing below the engine. Well 
conditions interfered with the test. Paraffin and sand gave so much 
trouble results were not conclusive. Another installation is being 
made. 


E, A gas displacement pump is being tested but positive results 
have not been secured so far. It can be briefly described as a cham- 
ber-lift in which the intermitting valves are a part of the assembly 
in the bottom of the hole. Valves are actuated by floats, which allow 
filling and emptying the chamber at a rapid rate. Two strings of 
pipe are used, one to carry the fluid to the surface while the annular 
space carries gas down to the chamber. Pressure is kept from the 
sand in this manner. 


Methods With Possibilities 


A, A method that is appealing from the standpoint of small in- 
vestment, low replacement cost and power economy is the use of 
liquid-displacement motors. These devices are essentially a piston 
run on two strings of tubing and so designed that by pumping a 
liquid from the surface the piston in the bottom of the hole is actu- 
ated. This reciprocating motion of the piston is transferred to a 
direct-connected pump that brings fluid into the tubing from the 
hole. Methods of input and return of liquid vary widely. The sys- 
tem is referred to as “pump in two bbl., get out three.” 

Numerous liquid-displacement motors have been developed but 
none has reached the stage of popular acceptance. A recent installa- 
tion in California is showing remarkable results, especially in power 
efficiency. A test on a new design will soon be run in the Oklahoma 


City field. 


B. Stage-lifting by gas-lift holds some merits. Numerous types 
and variations are possible. The principle would be to divide the 
necessary 6300 ft. of lift into two or more steps and in this way 
reduce the working pressure and submergence required. This in 
turn would reduce the back-pressure on the sand and allow more oil 
to enter the hole than would be possible on straight gas-lift. An 
installation of this character will soon be made. 


C, Gas-lifting with a submergence provided by means of a cen- 
trifugal pump driven from a gas turbine could be used. The dis- 
charge from the turbine would provide gas for straight-lift of fluid 
as it was brought in from the well by the pump. Tests on shallower 
wells have shown encouraging results. 


D. Methods for assisting pumping when using rods and plunger 
pump have been developed. Pumping in stages has been used in 
some fields but the additional equipment with the consequent addi- 
tional mechanical difficulties is a drawback. Combination gas-lifting 
and pumping has been frequently tried. Volumes of liquid handled 
may be increased by reducing the pumping load due to the aerated 
column and permitting use of larger-bore pump plungers. Several 
mechanical difficulties and high operating costs are disadvantages. 
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E, An electric-motor-driven reciprocating pump to operate in a 
similar manner to the electric centrifugal pump has possibilities. 


SUMMARY 


The exact nature and proportion of various types of equipment that 
will ultimately be used is uncertain. The consensus of opinion of 
those in best position to judge is that 50 per cent of the wells will 
be beam-pumpers after wells have been carried to the economic limit 
of straight gas-lift. Long-stroke pumping units will be found on 25 
per cent of the wells at that time. Capacity methods such as electric- 
motor-driven centrifugal pumps and various gas-lift modifications 
will handle 15 per cent. The remaining 10 per cent will be produced 
by small volume gas-lift methods and miscellaneous devices, 


Most of the production methods applicable to the Oklahoma City 
field have been described. Some methods have not been fully covered 
in their minor features. Others closely related to those described, 
or as a combination of methods, have not been covered. It is believed. 
however, that the discussion lists all possibilities from which the 
future production methods may be selected. 


Selection of Suitable Equipment depends on numerous factors, sev- 
eral of which justify an equal amount of consideration. 


Production Capacity will probably be most important in the Okla- 
homa City Field. Wells will pass the normal gas-lift stage with larger 
potential production rates than have heretofore been handled. 


Cash Expenditure is also important. The investment and expense of 
installation varies widely with the choice of methods. It must not be 
overlooked that some methods are not complete with equipment that 
may later be necessary. The operating expense for labor, power, etc., 
will extend over a long period and a small monthly difference will 
mount to a sizeable item through the life of the well. Maintenance 
material expense is somewhat similar. 


Dependability of equipment and ease and speed of repair must be 
taken into account, especially in the strongly competitive areas. A 
slightly higher operating expense may be more than repaid by a 
continuous operation that does not lose production because of break- 


downs. Simplest construction and operation are usually most satis- 
factory. 


The problem is, of course, different for each operator. Those with 
several wells may best utilize equipment that can be centrally pow- 
ered. Low investment equipment, exclusivly for producing, may be 
used at the wells and reconditioning or repair machinery moved 
about as needed. Smaller operators will necessarily look to equipping 
each well as a unit. 


On certain types of wells it may be profitable to install equipment 
for large-volume production at the start because of competitive 
drainings. Later, as the wells decline, this equipment may be re- 
placed by a different type that would reduce operating costs suf- 
ficient to justify the change. In this case, as in all others, it must 
not be overlooked that ultimate profit is the guide. 

Choosing of production methods may best be done on a well by 
well basis. Knowledge of the area in which the well is located, and 
the characteristics of the well itself will prove important in the 
proper selection of the production method. 


The writers are indebted to a large number of operators and their 
employees as well as numerous manufacturers who supplied infor- 
mation and offered opinions that were embodied in the paper. Grate- 
ful acknowledgment is especially due to: C. M. Rader and R. A. 
Feemster, Phillips Petroleum Company; E. J. McKee, Wirt Franklin 
Petroleum Corporation; E. A. Jenkins, Skelly Oil Company; J. K. 
Ellis and J. M. Hewgley, Slick-Urschel; Claude V. Barrows, Oil Edi- 
tor, Daily Oklahoman; C. E. Wright, E. J. Klopfenstein, Indian Ter- 
ritory Illuminating Oil Company. 

Attention is called to several recent publications that have been of 
value to the authors in preparing this paper and may prove valuable 
to those interested in more detail on certain phases: 


“Gas Lirt Practices AT SEMINOLE” 
Compiled by J. R. McWilliams 


Mid-Continent District A.P.I., 
May 28-29, 1929. 


“Some RECENT DEVELOPMENTS IN DEEP WELL PuMmPING” 
By R. R. Hawkins 
Mid Continent District A.P.I. 
May 23-24, 1930. 


“Hicn VoLumetric Erricrency in Or, WELL Pumpine Anp Its 
PRACTICAL RESULTS” 
By Hallan N. Marsh 
Mid-Year Meeting, Division of Production A.P.1. 
June 1-4, 1930. 
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Elements of 


Applied Petroleum Refining 


By W. L. NELSON 


Professor of Petroleum Refining, University 
of Tulsa 


Flow Diagrams, Operating Data 
and Discussion 


N the previous article the functions of the various refinery 
equipments such as pipestills, fractionating towers, con- 
densers, coolers, etc., were discussed. In adapting these units 
of equipment to the distillation of a raw stock, the properties 
of the stock must be considered. As an example, raw natural 
gasoline contains relatively large amounts of gaseous hydro- 
carbons such as propane and butane. These gases must be re- 
moved in producing a low vapor-pressure natural gasoline 
that will function properly in an automotive engine. Since 
these materials boil at low temperatures, the fractionation 
must be conducted at pressures of 125 to 300 lb. per sq. in. 
in order to condense propane, etc., as reflux materials for the 
top of the column. In the other extreme, a topped crude oil 
or a tarry residue must be distilled under vacuum for the 
evaporation of lubricating oils or the production of a residue 
of asphalt. The boiling-range of topped crude oil is so high 
that it would be decomposed if it were distilled at atmospheric 
pressure. By using a vacuum and by using steam the tem- 
perature for the distillation can be reduced so that little de- 
composition occurs. Between these two extremes are stocks 
such as crude oil, pressure distillate, pressed distillate, naphtha 
stocks and bright-stock solution, which can be distilled at 
atmospheric pressure but which may require steam in order 
partly to reduce the distillation temperature. Fig. 12 indicates 
the relative boiling-ranges of typical Mid-Continent stocks. 
A temperature of 700 deg. fahr. is usually required to 
vaporize gasoline, kerosene and a part of the gas oil from 
crude oil. Thus, if the temperature is not to exceed a safe 
figure such as 660 deg. fahr., a small amount of process steam 
will be necessary. Treated pressure distillate has a boiling- 
range well below decomposition temperatures but it contains 
certain active hydrocarbons that cause a discoloration of the 
distillate and the formation of gum-like materials, if it is 
heated to higher temperatures than 400 deg. fahrenheit. Ac- 
cordingly, pressure distillate is distilled at a low temperature 
by the use of steam or even in a vacuum (see reference 6). 
Pressed distillate, obtained by filtering the wax from wax oils, 
has a relatively high boiling-range so that a large amount of 
steam is required for distillation at atmospheric pressure. 


44 





Article IV 





TYPICAL FLOW DIAGRAMS AND 
OPERATING DATA 


Vacuum stills are being more and more widely used for re. 
running pressed distillate. Similarly, solutions of bright-stock 
in naphtha must be distilled with steam or in a vacuum. 
Thus, modifications of the simple fractionating system are 
necessary for all except a few stocks. In some cases a pres- 
sure must be maintained in the tower and condensing equip- 
ment so that a low-boiling liquid reflux can be condensed 
and in others, barometric jets and process steam are required 
to keep the temperature below decomposition temperatures 


SENSITIVE STOCKS. The boiling-range of the stocks, 


as discussed above, is not the only factor that must be con- 


Fig. 12. Boiling-range of stock 
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4 Many an executive in oil and 
— gas fields who has come up from 
the engineering ranks can remember 
using Crane plug valves on his first job. 

67 years ago, as evidenced by the 
catalog page above, Crane 
was making plug valves. 


In materials, as in men, 


experience is the best 
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CRANE CO., GENERAL OFFICES: 836 S. MICHIGAN AVE., CHICAGO, ILLINOIS - 


PUMPS, 





1 Crane Plug Valve in a catalog printed 67 years ago 


teacher . . . and experience is evi- 
dent in every part and point of 
Crane lubricated plug valves today. 

You can rely on them because 
they have stood the acid test of 
time. Added to proved de- 
pendability, they embody 


every sound engineering 


advance of today. 


Phantom view of Crane 
Lubricated Plug Valve 


CRANE 


NEW YORK: 23 W. 44TH STREET 


Branches and Sales Offic es in One Hundred and Sixty Cities 
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sidered. Some stocks are more sensitive to heat than others. 
A slight discoloration or decomposition is allowable when dis- 
tilling stocks that are not in the final stages of finishing for 
the market but little discoloration is permitted during the 
distillation of such stocks as treated pressure distillate, pressed 
distillate or bright-stock solutions. While crude oil and topped 
crude oil are often heated to vaporize temperatures of 750 
deg. fahr., the treated lubricating oil stocks mentioned above 
are never heated to above 700 deg. fahr. and a maximum 
vaporizer temperature of 660 deg. fahr. is advisable. Pressure 
distillate is never heated to higher than 375 deg. fahr., and 
some refiners limit the temperature to 275 deg. fahrenheit. 
Most topped crude oils can be heated to about 770 deg. fahr. 
in the manufacture of asphalt without spoiling the ductility 
of the asphalt products. In asphalt plants operating at a 
vacuum, higher temperatures (825 deg. fahr.) were used in 
one plant with excellent results. Obviously, decomposition is 
not harmful if the products are to be subsequently cracked so 
that vacuum flash systems, etc., for the production of crack- 
ing stock may operate up to 870 deg. fahr., unless deposits 
of coke cause difficulties. 

The engineer must always recall that all oils are different. 
Some may be heated to higher temperatures than others with- 
out damage. The dewaxing characteristics of wax distillate 
and cylinder stock are greatly affected by the temperature 
and time at the distilling temperature. In this respect most 
crude oils behave differently. To hold a stock at 750 deg. fahr. 
for a few minutes in a pipestill may cause no harm, whereas a 
time of several hours at this temperature in a shell-still may 
cause radical changes in the properties of the distillate and 
serious losses in yield. 


Flow Diagrams and Operating Conditions 


In this and succeeding articles, flow diagrams of the com- 
mon processing operations will be discussed. The diagrams 
that will be presented are not necessarily the best for all con- 
ditions because the processing system that is used will de- 
pend upon the particular characteristics of the charging stock. 

The operating conditions are likewise of a general nature 
although in most cases they will be actual conditions as re- 
corded in plant operation. A survey of the processing methods 
that are used in refineries will apparently disclose almost as 
many processes as refineries. Nevertheless, upon close inspec- 
tion, these many processing methods will turn out to essen- 


Fig. 13. Modern topping plant 


Cavoe Ore 








tially the same and to differ only in outward appearance ” 
minor details. In most refineries the processing plan i th 
result of years of development and while the process 
methods may be modern the general appearance of the ¢ ~ 
ment may be quite different from the appearance of 3 
constructed modern plant. 


TOPPING OR REDUCING CRUDE OIL, In may 
ways the separation of crude oil into raw products is the most 
simple distillation process. In the past shell-stills with or With. 
out fractionating towers were widely used. Today shell-stilj 
are never installed but they are sometimes found in olde 
refineries or are used in conjunction with pipe-still heaters 
Old shell-stills may be utilized as surge tanks, accumulators 
separators, evaporators, home-made exchangers or even as thy 
shells for fractionating towers. 

In a modern pipe-still topping system (see Fig, 13) th 
oil is pumped through the heat exchange system at a pum 
pressure of 50 to 300 Ib. per sq. in., through the tube stil 
and into the vaporizer section of the bubble-tower. The pres. 
sure that is required is dependent upon the composition of th. 
crude oil and upon the temperature that is attained. At th 
vaporizer the temperature must be sufficiently high to cayy 
the vaporization of all the products that are distilled anj 
usually a slighly higher temperature is used so that about 2) 
per cent of the residue stock is also vaporized. The purpose of 
this additional heat is to provide better fractionation on th 
plates that are situated just above the vaporizer. Liquid refly 
is circulated through the top of the tower and serves to cool 
and condense part of the material that arises from the vaper. 
izer section. The condensed portions are called side-draw prod. 
ucts because they are withdrawn from the side of the bubble. 
tower as liquids. The use of circulating reflux is not commm 


newly 


- but it has some advantages. A discussion of the various means 


of withdrawing heat by different reflux systems is given in 
The Petroleum Engineer for October, 1931, “The Fraction. 
ation of Heavy Oils, Article II.” The overhead product, gas. 
line, is withdrawn as a vapor and is condensed and cooled. Th 
side-draw products, naphtha, kerosene and gas oil are with- 
drawn as liquids and cooled to temperatures sufficiently lov 
to avoid danger from fire or explosions. 


The system as shown in Fig. 13 is not limited to the produc- 
tion of four distilled products. As many as seven have been 
collected from a single column. By the use of large amounts of 
steam such heavy stocks as wax distillate and even cylinder 
stock may be vaporized. Hovw- 
ever, the vaporizer temperature 
must be high (800-870 deg. 
fahr.) and such temperatures te- 
sult in losses by decomposition 
and difficulties in the treating and 
dewaxing of the stocks that ar 
produced. Enormous quantities of 
process steam are required. Plants 




















that operate at atmospheric pres- 
sure with large amounts of steam 
have never been entirely succes 
ful for the production of distilled 
cylinder stock, but many refiners 





use this type of processing for 




















distilling wax distillate. 
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The advantages of vacuum distillation for distilling black 
uarry reduced crudes is obvious at once because the tar in 
these stocks makes the treating operations expensive. With 
paraffin base reduced crudes the advantages are not so clearly 
defined. With such oils the advantage of vacuum distillation 
lies in the larger recovery of the valuable heavy stocks, which 
in the case of steam atmospheric distillation are partly de- 
composed into less viscous oils. 


A modern vacuum plant for the distillation of reduced 
crude is shown in Fig. 14. In general the processing is the 
same as in Fig. 13 but certain modifications are necessary. The 
vacuum, that is produced in the barometric condensers and 
ejectors must not be wasted by pressure drops in the tower, 
condensers and lines. Hence, the wax distillate is separated 
by partial condensation in condensers, thus obviating the use 
of additional plates in the column and the most of the reflux 
heat is removed at the top of the column, thus avoiding a 
large pressure drop in the vapor lines between the tower and 
the condensers. The products must be pumped from the 
column. 

The use of a vacuum alone is not sufficient to vaporize the 
heavy lubricating oil stocks. Process steam must also be used 
sometimes in such quantities as 0.25 lb. per gal. of reduced 
crude. Many plants have operated with less than 0.1 Ib. of 
steam per gallon. The dry process of vacuum distillation (no 
process steam ) has many theoretical advantages. Most im- 
portant among those is the smaller tower and condensing 
equipment that is required. However, the pressure that is re- 
quired if no steam is used is very low and hence the process 














TABLE 2 
j ur . . Temperature at 
ee —_—_— ie, required per hour-———— se 7 oe 
mm mercury 680 deg. fahr. 700 deg. fahr. steam is used 
760 54,000 38,200 980 
100 6,480 4,420 ho 
50 2,880 1,850 765 pe ag 
40 2,160 1,340 752 Te. 
30 1,440 822 740 as 
25 1,080 565 728 .! 
. 20 720 9) ci el ee 
s 18 575 206 712 


16 432 103 703 














is not of practical importance today. Table 2 indicates the 
process steam requirements for a 1500-bbl. per day plant, 
handling an average stock and vaporizing all but a residue 
of solid tar. The vaporizer sec- 
tion is held at 680 and at 700 deg. 
fahrenheit. The last column in 


denser of approximately 16 mm. Thus, a pressure drop of over 
14 mm. (30 minus 16), 0.27 lb. per sq. in. through the vapor 
line, condensers and plates of the tower is considered as ex- 
cessive. 


The common method of producing a vacuum is by a baro- 
metric condenser and steam ejectors. By this equipment pres- 
sures of 25 to 35 mm. can be produced if the temperature of 
the cooling water is normal. For lower pressures booster ejec- 
tors or thermo compressors are required (see Fig. 14). The 
booster ejector is situated between the condensers and the 
barometric condenser. The process steam (and any gas by 
leaks, etc.) is compressed by steam jets in the booster ejector 
so that a pressure of even eight mm. can be maintained in 
the vapor line. 


Certain crude oils yield cylinder stocks and wax distillates 
that cannot be easily dewaxed. Usually this difficulty can be 
avoided by producing a small cut of material between the 
cylinder stock and wax distillate. In the processing shown in 
Fig. 14, the production of this intermediate stock was not 
necessary. 


QUESTIONS 


i. What maximum temperature would be allowable if distilling crude 
oil for the following purposes: (1) Topping? (2) To produce crack- 
ing stock? 

2. Why is the distillation temperature of pressure distillate limited to 
about 300 deg. fahrenheit? 


3. What two factors are most important in governing the temperature 
at which oil is distilled? 

4. Can a higher temperature be used in a shell-still than in a pipe-still? 

5. What are the objections to the distillation of wax distillate and cylinder 
stock at atmospheric pressure by the use of steam? 


6. Note the two factors that affect the process steam requirements for a 
vacuum plant. (Table 2). 
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Fig. 14. Modern vacuum plant 








the table indicates the tempera- O 
ture that would be necessary at Ol 

the different operating pressures 

if no steam were used. 7” 


The data in Table 2 indicate 
the importance of keeping as low 
a pressure as possible at the vapo- 
rizer section of the tower. How- 
ever, large amounts of steam, 
other than process steam, is re- 
quired to operate the vacuum 
gectors. Since the quantity in- 
creases rapidly as the pressure is 
teduced, the saving in process 
steam may be overbalanced by the 
greater steam consumption of the 
gectors. The economic balance 
between these two factors comes 


Cree SSURES 


Lszzry0 RATURES 








LJ @ . 
L ye i cy 








TBPL/NG STV 











a 






nal Wes 








Rit 


OucnAarngae 














----["] oe | S Je Vacvum PLANT LUCHANGE RE eis 














DOO 




















at Vaporizer pressures of approxi- 
mately 30 mm. This requires a 


| 
O Oo 





a CS 








Pressure at the barometric con- 


2204 VAe. PLANT EXCHANGERS 


Fepruary, 1934 


Svaeef 
_ Te Mae. Srna” | Zao 


47 














A FOOT OFE 















... This is a helpful hint, how to make wire rope last longer. 
Know your Subsequent Wickwire Spencer advertisements in this pub- 


Ropes 


lication will give other dollar saving information. Tell us 
about your rope problem and we will give you the answer. 





Constant bending and unbend- 
ing will finally wear out any 
rope. The better the rope the 
longer it will stand up... but 
eventually fatigue will cause 
broken wires in the crown 


strands over the sheaves. Pro- 
longed rope life may often 
be easily obtained by distrib- 
uting the position of the sec- 





tion subjected to continued 
bending. It is done by the 
simple procedure of cutting off 
a piece of the rope and thus a 
different portion of the rope 
undergoes the extreme wear. 


VireERope 


— 


.. may make 
the rope last longer 


It’s the old principle of the 
“One horse shay”. The rope 
will live longer because it, asa 
whole, will live as long as it 
requires to wear out the entire 
rope and not be prematurely 
discarded due to the dangerous 


condition of one small section. 
e 
WICKWIRE SPENCER STEEL 
COMPANY, 41 East 42nd Street, 
New York City; Branch offices and 
warehouses: Buffalo, Chicago, 
Worcester, Tulsa, San Francisco 
(Pacific Coast Headquarters), Los 
Angeles, Portland, Seattle. Ex- 
port Sales Dept., New York City. 














BOTH...STANDARD LAY AND WISSCOLAY PREFORMED. 


Wickwire Spencer manufactures all sizes and types of Wire Rope in stand- 

ard lays and preformed. Wisscolay preformed wire rope will often solve a 
wireropeapplication difficulty. Ask our engineers where and when it should , 
be used. Send for a free WIRE ROPE BOOK. It will prove of great value. ’ 
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Elements of Applied Production 


By K. C. SCLATER 


UBING. Two kinds of tubing are in use in modern 

oil field practice, standard straight-end tubing, and ex- 
ternal upset tubing. Seven sizes of each kind have been ap- 
proved by the industry, and these, with their weight, internal 
diameter, coupling diameter, and number of threads, are 
given in Tables I and II. For complete tubing specifications 
giving the tensile strength, collapsing pressure, etc., the 
reader is referred to the latest A.P.I. standards for tubular 
goods. 

Each size of tubing is obtainable in any one of three grades: 
(1) lapweld, (2) grade C seamless, and (3) grade D seam- 
less. The grade selected will depend chiefly on the depth of 
the well. For a given thickness and di- 
ameter, grade C seamless tubing can be set 


Article 4 











EQUIPMENT AND 
OPERATION OF 
OIL WELLS (Continued) 


tubing is that the upset is long enough to permit rethreading. 

With the introduction of A.P.I. standards, confusion in 

the field has been eliminated in regard to diameter, number 

of threads, and other dimensions. Each make of tubing made 

to A.P.I. standards is interchangeable with every other make 

and every other connection of a like size so that special subs 
or nipples are unnecessary. 





at 1.38 times, and grade D seamless at 
1.745 times, the depth of lap-weld tub- 
ing. The minimum factor of safety when 
using tubing is two; well conditions are 
often encountered that make it advisable 
to use a larger factor of safety than this. 

Precautions to be observed in handling 
and running tubing in a well are fully 
covered in A.P.I. Code No. 5: “Care and 
Field Use of Oil Country Tubular Ma- 
terial,” the contents of which are worth 
occasional review by all field men. Prac- 
tice in the use of tubing varies widely. In 
new flush fields it is good practice to use 
upset tubing for depths greater than 3000 
ft., especially if the tubing is set high in 
the well at the start. Later it may have to 
be lowered as the well fluid level falls. 
Local conditions should dictate what kind 
of tubing to use. For example, in wells 
where corrosion at or near the tubing 
couplings is observed, the use of upset 
tubing may be justified regardless of 
depth because of the extra thickness of 
metal available at the very place where 





A string of tubing in a flowing well 
may be either straight or tapered. The 
theory behind the use of tapered tubing 
is that to maintain an efficient flow veloc- 
ity in the tubing throughout its entire 
length it is necessary to enlarge the di- 
ameter of the flow column upward to 
allow for the increasing volume occupied 
by the gas accompanying the oil. The 
amount that the gas expands is dependent 
almost wholly on the difference in pres- 
sure between the lower and the upper end 
of the tubing. Recent investigations’ 
made on pressure drop in flowing wells 
seem to indicate that the use of tapered 
tubing on the average high-pressure flow- 
ing well has little advantage over a 
straight string of tubing. It is pointed out 
that unless the energy of the high-pres- 
sure gas from the tubinghead is made to 
do useful work, no benefit will be gained 
from the gas energy conserved in the flow 
string as it will be practically wasted at 
the choke. A tapered string, therefore, 
does not appear to be necessary until near 
the close of the well’s flowing life, if at 











corrosion is greatest. A point to be noted Casinghead connections on a well in all. It was further brought out in these in- 
in connection with Standard A.P.I. upset the Joiner area, East Texas field vestigations’® that for almost every well 
TABLE | | TABLE 2 


A.P.1. Oil Well Tubing 
eens | 


C.D. or 


Sies j Weight* I.D. or Outside Number of 
oes 30 per ft. internal diameter of threads 
inches in pounds diameter coupling per inch 
in inches in inches 

ly, 2.75 1.610 2.169 114 

2 4.600 1.995 2.870 11 
2% 6.400 2.441 3.517 lly 

3 9.200 2.992 4.200 lly, 

5 10.200 2.922 4.200 11% | 
sY, 9.500 3.548 4.750 10 

4 12.600 3.958 §.216 10 


A.P.I. External Upset Tubing 


C.D. or 


as Weight* I.D. or outside Number of 
Sies in per ft. internal diameter of threads 
inches in pounds diameter coupling per inch 
in inches in inches 
L'4 2.400 1.380 2.200 lly 
1 2.900 1.610 2.500 11% 
2 4.700 1.995 3.060 10 
24 6.500 2.441 3.668 10 
3 9.300 2.992 4.504 10 
sy, 11.000 3.476 5.000 10 
4 12.750 3.958 5.563 10 








“Weight with threads and couplings. 
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*Weight with threads and couplings. 
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is the factor governing the rate of production and the rel 
tive proportions of oil and gas produced. It is important ; 
keep this in mind always; if this is done you will be whe 
able to interpret any change of gas-oil ratio that may cnn 
FLOW DEVICES. An auxiliary means of changing th 
pressure at the face of the sand in a flowing well, and hence 
the rate of flow therefrom, is by flow devices, These are 
usually in the form of special foot pieces. Their function j 
to control the entry of oil and gas into the lower end of the 
tubing. One of these** is really a modified form of bottom. 


hole choke. 
SURFACE AND BOTTOM-HOLE CHOKEs, These 


are of various kinds. One of the most widely used of surface 
chokes is the adjustable type. The modern adjustable surface 
choke is similar in construction to that of a large needle 
valve, by means of which the size of bean opening can ky 
adjusted by opening or closing as in an ordinary valve, Ap. 
other type of adjustable surface choke consists of a thick cir. 
cular metal plate with a series of holes of various sizes nex 
the edge. The plate is mounted in a metal body that is cop. 
structed so the choke can be conveniently inserted in a flow 
line, and the design such that the disk can be turned to give 
any desired choke opening. This type of choke is limited in 
the size and number of openings to those in the disk. Nop. 
adjustable chokes are of various types. Some are made from 
Simple casinghead connections on a flowing well in the Kilgore a piece of round steel from four to eight in. long, machined 
area, East Texas field and threaded on the outside like a pipe nipple and having ; 
7” ; ; hole on the center. With this type it is necessary to replace 
condition a straight string of tubing can be selected that will the entire choke nipple in the flow line when a change of 
almost equal in performance that of a tapered string. In choke size is required. Another non-adjustable type of sur. 
small wells, however, where the production is not very great face choke consists of a heavy steel nipple with a large hok 
and the gas volume small and pressure low, a well-designed in it into which a choke of the proper size can be inserted. In 
tapered flow string will lengthen the flowing life. changing the size of choke in this type only a bull plug has 
Comparatively little is known regarding the behavior of to be removed and replaced. With the non-adjustable type of 
oil and gas in the flow column of the average high-pressure choke it is necessary to have a valve upstream and another 
flowing well. How they exist in their natural state will downstream from the choke for shutting off while a change 
greatly affect their behavior in the flow tubing. For this of choke size is being made. 
reason, the development of vertical pipe-flow formulae that Bottom-hole chokes are not yet widely used because of the 
can be applied by the average non-technical man in the field inherent difficulties in their operation. There is one adjustable 
for the design of efficient flow strings are not yet available. type of bottom-hole choke on the market but so far as known, 
It is only within the last six or seven years that the design of few, if any, are in use. A removable type of bottom-hol 
tubing strings for flowing wells has been given serious study choke of improved design has been developed** that is run 
and several valuable papers 17-18-19-20,21 have recently been and set in the tubing with a Halliburton steel measuring line 
contributed bearing on this subject. It is hoped later in this Comparatively little work has been done on bottom-hole 
series of articles to present some charts that can be conven- choking. According to J. S. Ross,'* who has devoted several 
iently used by the non-technical man for the design of effi- years to the study of bottom-hole choking, “. . . . probably 
cient flow strings. the main purpose of bottom-hole choking is to accomplish 
Tubing string design is still largely a matter of approxi- an increase in the velocity of this rising column (of gas), 
mation. The best flow velocity, which is an important factor particularly in the lower portion of the tubing string. This 
in design, is found to vary with the physical 
character, the natural association and the rela- 
tive proportions of oil and gas to be produced. 
It has already been pointed out that the 
rate of production is governed by the pressure 
held at the face of the producing sand. By 
changing the depth of the tubing the fluid 
level in the well may be altered and hence the 
pressure on the face of the land. When a choke 
is inserted in the tubing it also may be used 
for altering the pressure at the face of the 
sand and hence the rate of flow of the well. 
Whatever is done in manipulating the tubing, 
tubing connections or choke nipple, the result 
should be considered in terms of its effect on 
the pressure at the face of the sand, for that 

















Casinghead connections on a well in the 
Kettleman Hills field, California 








T he PETROLEUM ENGINEER 


= 


rela. 
Nt to 
etter 
Cur, 


g the 

ence 
e are 
10N js 
f the 


tom. 


These 
itface 
face 
reedle 
an be 
_ An- 
< Cir. 
Near 
con- 
flow 
) give 
ed in 
Non- 
from 
hined 
ing a 
place 
ge of 
"Sur. 
- hole 
d. In 
g has 
pe of 
other 
lange 


f the 
table 
own, 
-hole 
; run 
line, 
hole 
veral 
bably 
iplish 
535), 
This 








eral blow-outs occurred as a result. 





Engineering Fundamentals Department 








ic does first, by expansion of the free gas accompanying the 
‘J: next, by liberation and expansion of some of the occluded 
vs normally carried in the oil to the surface; and lastly, by 

ization, which results in a more intimate and uniform 
pron of the oil and gas. It is apparent, then, that if this 
weocitY, particularly in the lower portion of the flow string, 

‘yen rate of production, is inefficiently low, owing either 
. = insufficient supply of gas or to excessive surface chok- 
se and slippage takes place, bottom-hole choking should 
bring about an increased velocity of the gas and hence an in- 
creased lifting capacity. But if the velocity of the column 
of gas at this same rate of production through a surface 
choke alone is at or above a velocity necessary to lift the oil 
efficiently, increasing the velocity by bottom-hole choking 
would probably serve no useful purpose, 


duction of the well. Provision should be made so that the 
screen or liner can be washed without having to pull it. 
The latter may be a source of expense and serious in a flowing 
well. Where a screen or liner cannot be pulled a smaller size 
of liner or screen pipe may be set inside the old one. 

CASINGHEAD CONNECTIONS. The casinghead 
connections on a flowing well should provide for the close 
control of the well under all flowing conditions. Frequently 
the casinghead connections on the first one or two wells in a 
newly discovered field will be found to be either too elaborate 
or too inadequate. The reason for this is, of course, the lack 
of knowledge of the exact nature of the flowing and pressure 
conditions in the field. It is only after several wells are drilled 
that these conditions become known. 


The tubing is suspended in the casing 





other than to steady the flow by the bet- 
ter mixture of oil and gas and to lower 
delivery pressures. 

“As would be expected from these as- 
sumptions, bottom-hole choking gives sat- 
isfactory results under conditions of low 
flow velocity caused either by an actual 
shortage of available gas in the reservoir 
or by excessive surface choking ....” 


PACKERS. Running a packer on the 
bottom of the tubing is sometimes re- 
sorted to when the flow of a well begins 
to weaken and it is not feasible or eco- 
nomical to run a smaller string of tubing. 
Any standard type of either a hook-wall 
or anchor tubing packer may be used for 
this purpose. 

If a casing leak develops in a flowing 
well it may be necessary to use a packer to 
prevent leakage of gas or to confine any 
water that comes into the hole to the 
casing above the packer and thus prevent 
it from being flowed out of the well with 
the oil. 


SCREENS AND LINERS. These 
are used in flowing wells that are inclined 
to give trouble with sand. In high-pressure 
wells the presence of even a small amount 
of sand at high rates of flow may result 
in cutting out the casinghead connections 
in a very short time. Many wells suffered 
great damage from sand-cutting in the 
early life of the Oklahoma City field. Sev- 


Perforated or slotted pipe with wire- 
wrapped screen, perforated pipe with special inserted slotted 
buttons, pipe with slots sawed either parallel or at right 
angles to its length, pipe with slots cut by torch either by 
machine or hand and pipe with ordinary drilled perforations 
of ¥4-in. or more in diameter, cover the types of screens and 
liners in general use. In the fields of the Gulf Coast and South 
America the fine sand encountered favors the use of wire- 
wrapped screen, while in the fields of California, liners with 
larger slots and perforations are used because of the coarser 
sands found there. 


The sizes of grains composing the sand and the respective 
percentages of each size present are important factors in the 
proper size of mesh or screen opening to use. One of the most 
fecent papers on this subject** points to the underground 
conditions affecting the use of screened pipe and some of the 
harmful effects of sand in oil production. An equation is 
proposed as a standard for the determination of allowable 
mesh to be used. 


Clogging of screens or liners may seriously affect the pro- 
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Casinghead connections on a high-pres- 
sure well in the Cotton Valley 
field, Louisiana 


and packed off in the annular space be- 
tween the tubing and casing. It is good 
practice to have duplicate flow lines, each 
completely equipped with a flow bean and 
shut-off valves. 

In large wells such as those in Kettle- 
man Hills, four flow lines may be used. 
Some of the most elaborate Christmas 
trees to be found anywhere are those on 
wells in the Kettleman Hills field, Cali- 


fornia. 





As will be seen by the accompanying 
photographs, casinghead connections and 
Christmas trees on flowing wells are quite 
varied in design. Most of them have dupli- 
cate flow lines. 


QUESTIONS 


1. What are the advantages of using external up- 
set tubing in deep flowing wells? 

2. In what type of well and under what condi- 
tions is the use of a tapered string of tubing 
of proper design likely to be beneficial? 

3. What is the function of a flow device in the 
bottom of the tubing of a flowing well? 

4. Under what conditions would you use a packer 
in the tubing of a flowing well? 
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Article 


CONDENSING EQUIPMENT 


Calculation of the Overall Heat Transfer 
Coefficient 


S stated in Article I of this series, the various types of 
condensing equipment may be grouped as follows: 
1. Shell and tube; 2. Submerged coil; 3. Jet. 
The amount of heat to be abstracted in condensation is 
determined by the following operations: 
1. Cooling the vapors; 2. Condensing the vapors; 3. Cool- 
ing the distillate to a reasonable temperature. 


IV 





Since the vapors are seldom superheated when they enter 
the condenser, the first item needs attention only rarely. 


The second operation is the most variable. Its value de- 
pends on the latent heat (Formula 13). 

The third operation is more accurately determinable, and 
the amount of heat depends only on the drop in temperature 
desired and the specific heat (Formula 14). 

With water as a condensing agent we have four variable 
factors to consider, these are: the amount of water, the tem- 
peratures of the water, in and out, and the amount of surface 
provided for the exchange of heat. A change in one of these 
factors affects one or more of the others. For ordinary pur- 
poses, it is not advisable to attempt to cool the distillates 


Mathematics 


<« By P. ALBERT WASHER yy 


nearer than within ten deg. fahr. of the inlet temperature of 
the water. Preferably, this limit should be 20 deg. fahrenheit 
For instance, to reduce gasoline and naphtha distillates to the 
temperature of 80 deg. fahr. cooling water of 60 deg. fahr, js 
desirable but water of 70 deg. fahr. can be used if Positively 
necessary. 


Overall Heat Transfer Coefficient. As far as the Oper- 
ator is concerned the most important point pertaining to the 
heat exchanger is whether it is dirty or is not functioning 
properly for such other reasons as velocity variation, etc. To 
ascertain this, he should really know the method of checking 
its efficiency, that is, calculating the overall heat transfer 
coefficient, the index of an exchanger’s performance. The 
efficiency of a condenser is calculated as follows: 

(57) E= H/HX 100 

where: 
E = Efficiency in per cent. 
H’ = Overall heat transfer coefficient as specified or 
theoretical. 
Q/e 


53) 3, =— 
aaa A Ate. 





Fig. 2 
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Manhattan Belting is manufactured in strict accord with A. P. I. 
Specifications and in addition possesses outstanding features that 
particularly adapt it to the severe field conditions of the oil industry. 
Manhattan Compensated Belts in sizes from 2-inch, 3-ply to 14-inch, 
7-ply and lengths up to full rolls are stocked at all National Stores. 
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Fig. 3. Curves for calculation of 2000 

fluid film heat coefficients — 1500 
water and oils. 

/000 

900 

800 

An easy way to remember this 700 

formula iss HAT = Q/®. pes 

in which: pm 

Q/ = The heat flow in pom 

B.t.u./hr. 
H = Overall coefficient 200 


of heat transfer in 

B.t.u./hr. per deg. y (EZ, 
fahr. difference in 
mean temperature 
between the two 


~ 


SY & F VSssse 


substances in sq. ft. 
A = Area in sq. feet. 


Atay. = Average tempera- 
ture difference ob- 
tained from: 


At, — Ate 
oe a 


2.3 log 45 ty 
€3 / 
where: 


A t, = Maximum original difference. 
A te = Minimum difference. 
A tay. = Mean temperature difference. 

Since many practical men are not familiar with logarithms 
attention is directed to the arithmetic mean to be used 
without corrections only when the ratio of the temperature 
differences is less than two. In this case, the arithmetic 
mean value is scarcely four per cent higher than the loga- 
rithmic value and is sufficiently accurate for most problems. 


1) ar. => 
av 2 


Arithmetic mean. 

Now, when the ratio of the temperature difference is 
greater than two we have a different story. 

Consider an apparatus where hot oil is being cooled from 
150 to 25 deg. cent. by means of water that flows counter- 
currently by entering at 20 and leaving at 70 deg. centrigrade. 
The temperature differences are 80 deg. and 5 deg. at the 
ends of the apparatus, so that by the equation (60) we have: 


80 — 5 


2.3 log, ~) 
G 


while from (61) we have: 


80 +5 
2 


which is 57 per cent higher than by the logarithmic compu- 
tations. Therefore, to offset this discrepancy, the following 
table has been prepared using different combinations of tem- 
perature differences. Column 4 was not given to the men. 


A tay. = = 27.1 deg. cent. 





At. = — = 42.5 deg. cent. 








3. 2. 3. 4. 5. 
Temperature Diff’s Ratio Arith. Mean. Log. Mean. % High 
90 — 10 Greater than 2:1 50 36.4 37.4 
90 — 20 i 55 46.5 18.3 
90 — 30 ys 60 54 5 9.2 
90 — 40 _ 65 61.5 57 
90 — 50 Less than 2:1 70 68.2 2.6 











To determine the mean temperature difference by the arith- 
metic mean formula and then refer to column 5 for the per- 


54 





(7 ) 


3 4567890 20 30 40 300 


cent correction. Thus, ‘‘90—10” by the arithmetic mean gives 
50. Noting column 5 we see that this is 37 per cent too high 
and should be reduced accordingly. 

Several typical examples of solving for the overall heat 
transfer coefficient are given below. 


Example 1: Counter current flow: 
Oil to oil 


Given: Oil out — 374 deg. fahr. Oil in — 481 deg. fahr. 
Oil in — 119 deg. fahr. Oil out — 305 deg. fahr. 


Always draw a diagram, thus: 

















374°< ~ 46/° 
//9° ———»1—______ - > J05° 
255° = AL, 176 °=Al, 
Ratio is less than 2:1, and no corrections are necessary. 
176 255 
MB Seg a. = 2 


5,310,000 — H X 1810 X 216 
(Quantity 5,310,000 will be explained in Article 5, under 
heat balance). Therefore: 

















5,310,000 
= ————__. = 13.5 B.t.u./hr./sq. ft./deg. fabr. 
1810 X 216 Ee Te 
And the efficiency equals: 
13.5 
—— -= 67.5 per cent. 
20 (spec. ) 
Example 2: Counter Current. 
Oil to Water 
Given: 
Water in — 93 deg. fahr. | Water out — 127 deg. fab. 
Oil out — 113 deg. fahr. Oil in — 217 deg. fahr. 
93° ~ » 127° 
MZ” « ~ 2/7" 
20°=At 90° =At 
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Using the arithmetic mean formula, we have: 


20 90 
bite, = oe 99 
2 
since the ratio of the temperature differences is greater than 
two we refer to column 5 of the table. The figure above is 
18 per cent too high, therefore, we correct A tay. to 46. 
(1330 + 1200) (1410—250) _ 


= —— 15.8 
an 4000 X 46 


15.8 








and, E = = 52.7 per cent. 
The mean temperature difference should be checked by a 
chart (Fig. 2) only after it has been computed as outlined. 


The overall heat transfer formula may be of very much 
yse. For example, if it is necessary to order a heat exchanger 
to meet certain conditions of temperature, flow, etc., what 
should be the area of the exchange surface? All that is neces- 
sary is to rearrange the formula. 


a.” . a 
a HAt,y 


Assume in most cases that H = 35. 
FILM COEFFICIENTS. A study of film coefficients re- 


solves itself into the following main heads: 
A. Liquid Films, Liquid Not Boiling. (Warming and Cool- 


ing). 

B. pat Films, Liquid Boiling. (Evaporation and Distil- 

lation). 

C. Gas Films. (Warming and Cooling). 

D. Condensing Vapors. (Condensers) . 

Since the study of these items involves complicated prob- 
lems in chemical engineering only certain formulae are cited. 
The chart gives curves for the calculation of the more com- 
mon type of problems. One of the principal formulae is: 


(61) 
hD — m (Due) CZ 
ee Ce 


where: 
h = B.t.u./hr./sq./ft./deg. fahrenheit 
D = Internal pipe diameter in inches 
u = Velocity in ft. per second 
C = Specific heat of liquid 
Z = Viscosity of liquid in centipoises (100 poises) 
e = Liquid density in lb. per cu. foot 
K = Thermal conductance of liquid, obtained as 
follows: 


(62) K= 0.86 CS\/ S/M 
Fig. 4 


INCHES OF MERCURY 
a aw 
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% 


ABSOLUTE PRESSURE IN 
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cuBIC FEET OF FREE AIR PER MINUTE 


FEBRUARY, 1934 





where: 
S = Specific gravity 
C = Specific heat 
M = Molecular weight (see Chemistry textbook) 
Example of finding “K” for water: 


K = 0.86 X (1) (1)\/ 1/8 ~=0.33. 
Example of the general formula, (62) 
Given: Oil being heated in 3-in. pipe. 








Temperature___________. 150 deg. fahrenheit 
eS 
Fe 
re a 
Cine .......-.....2 ft. second 
Solution: 
Dee 295 = 3 x2 x28 
= ap 1.5 
From Curve No. 1 (see chart, Fig. 3): 
San ax 260 
z= 
CZ 51 : 
—_- = LX 15 = 9.8 
K 0.78 
From Curve No. 3: 
CZ 
“= 2.3 





Therefore, _ = ( 


Due CZ 
Z ) xXy (ZT) = 3700 
= 94 


SURFACE CONDENSERS. Surface condensers are 
used principally at the service units, as the power houses, etc. 
In a surface condenser the steam to be condensed and the 
cooling water do not come in contact with each other. The 
cooling water is circulated on the inside of a series of tubes, 
and the steam is condensed by coming in contact with the 
outside of the tubes. The condensed steam is drawn off by the 
air pump. The condensing water is drained or forced through 
the tubes by the circulating pump. The external surface of 
the tubes that comes in contact with the steam is the con- 
densing surface. 


A complete equation of the surface condenser is: 


W XQ _WxXQ 
MxXU or U=aTs 


U = B.t.u./sq. ft./1 deg. fahr. difference. 
M = Mean temperature difference in deg. fahr. 

W = Lb. steam condensed per hr. 
S = Sq. ft. of cooling surface. 
Q = Total heat removed by cir- 
culating water per |b. of 
steam condensed (usually 

taken as 1000). 


THE EJECTOR. The oper- 
ators at the vacuum stills find it 
necessary at times to check the 
efficiency of the jets. With a fairly 
accurate knowledge of the data 
given in the previous articles the 
average person can conduct a test 
of an ejector. The data are ob- 
tained with manometers and ori- 
fices and plotted on the chart, Fig. 
4, as shown. A comparison with 
the guarantee quickly reveals 
whether or not the jet is operating 
satisfactorily. 


(63) S= 


5§ 





























Imperial No. 150-SC 
Oilbath Geared Power 


T HE Ow Weir Suppry Company, 
Dalls, Texas, has supplemented its 
line of modern Oil-bath Geared Powers 
with the new Imperial No. 150-SC, a 
a ruggedly constructed single crank 
(“Dual Stroke’’) unit designed for 
the most severe central station pump 
ing service. It is of the stationary 

















spindle design (as are all “OILWELL” 
Oilbath Geared Powers) and offers all 
of the features of that design, such as: 
minimum height of pull-rod connec- 
tions above the foundation, compact 
construction, perfect bearing align- 
ment and high mechanical efficiency. 
The Imperial No. 150-SC is similar 
in construction to the Imperial No. 
80-SC Oilbath Geared Power, but is 
built for much heavier loads. It is 
rated 150 hp. at 20 s. p. m. for oil 
field service, which is a conservative 
rating since its industrial capacity 
(Lewis formula) is 510 hp. at 20s. p. 
m., according to the manufacturers. 
The double-reduction gears are of 
the single helical type and are accurate- 
ly cut and properly heattreated to pro- 
vide the best wear characteristics and 
maximum strength. The main gear and 
crank revolve as a unit around the sta- 
tionary spindle on heavy-duty tapered 
roller bearings. The stationary spindle, 
which is an accurately machined sturdy 
steel casting, is pressed into a large hub 
in the strong semi-steel base of the 
power. The construction is such that 
the spindle is in effect an integral part 
of the base. The high-speed and in- 
termediate shafts are also mounted on 
heavy-duty tapered roller bearings and 
the crank pin is provided with two 
similar bearings for the pull-rod disc. 


The base and cover form an oil- 
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tight and weather-proof enclosure for 
the gears and most of the bearings 
Positive and ample lubrication of thes 
parts is assured by the fool-proof oil 
bath lubricating system. The crank 
pin bearings and the upper spindle 
bearing are enclosed in sealed compart 
ments and are lubricated with trans 
Mission prease, 

The Imperial No. 150-SC is equipped 
with a single “Dual-Stroke” Crank. It 
has two crank-pin holes and the crank 
pin is placed in one for a 30-in. stroke 
and in the other for a 36-in. stroke 
The pull-rod disc can be furnished 
with either sixteen 2'4-in. or twenty 


2-in. clev is-pin holes. Each hole is pro 


vided with A replaceable hardened Steel 
bushing and the clevis pins are drilled 
for Alemite lubrication. 

Phe overall reduction, 21.6: 1, isa 
very satisfactory ratio for such a large 
power from the standpoints of both 
proper pear design and the application 
of various types of prime Movers, its 
manufacturers state. The Imperial No, 
150-SC can be driven by a Bas, gaso. 
line or oil engine (horizontal or mult. 
cylinder type) of by an electric motor, 
It is offered as an efficient and depend. 
able unit for central power installa. 
tions within the limits of its Capacity 
espee ially ’ 


and is recommended for 


leases where the well loads are heavy, 





Buckeye Service Ditcher 


es Buckeye Traction Ditcher 
Company has recently added a new 
model to its well-known line of ditch 
ing and trenching machines. The new 
Model 11 is the small- 
est of the Buckeye 
line—a service ditch- 
er built for speedy, 
nimble operation in 
cramped quarters, 
down alleys, across 
lawns, close to curbs 
—anywhere that lat- 
erals or other small 
trench up to 22 in. in 
width and 5'% ft. 
deep need be dug. 





speeds that produc some remarkable 
footage rec ords. When soil conditions 
are favorable, the smaller SIZeS of shal- 


low trench may be dug at speeds up to 








Overall width of 
the machine is only 52 inches. It 1s 
mounted on full length Alligator trac- 
tion units of the latest Buckeye design 
and may be turned completely around 
in its own length. 

As in other Buckeye wheel type ma- 
chines, the most important feature of 
the Model 11 is the rotary digging 
wheel, originated by Buckeye back in 
the days when mechanical ditching 
was a new idea. Development of this 
feature of Buckeye machines through 
the past third of a century has brought 
many refinements, but the basic 


principle of operation remains the 


same. 
In the new Model 11, the rugged 
strength and smooth operation of the 


digging wheel permits its operation at 


ft. per minute. Through two selec- 
tive four-speed transmissions, 16 dif- 
ferent gear ratios are instantly avail- 
able. Further regulation of speed 


through the manually operated engine 


governor give an almost unlimited 
number of digging speeds ranging 
from 8 in. per minute on up. At the 


lower digging t the Model ll 

cuts its easily through the most 
difhcult of 5 IN short of solid 
rock stops its progress. 

The Model 11 is available in three 
different bucket widt cutting 
trene i 2 in 14° > 1n., 14) in. 
to 18 in., and | to 22 inches. 


furnished for either 

ditch. The 
e rear of the 
ean trench. 
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WHAT'S BACK OF WIRE ROPE IS VITAL 


| “fe SPECIAL LINES 


FOR ANY JOB 





Noruine can replace ex- 
perience in the drilling of a 
well. And—only experience 
can produce Wire Lines that 
most efficiently and eco- 
nomically meet every require- 
ment of the driller. It is this 
background of wire making 
experience—over 100 years 
of it—that causes a great ma- 
jority of operators to turn to 
the American Steel & Wire 
Company for lines of special 
size, construction and grade 





—lines to meet specific and 
unusual conditions. Whatever 
your need, ordinary or spe- 
cial, whether it be Cable Tool 
or Rotary Drilling Lines—or 
for Bailing, Sucker Rods, 
Tubing, Casing or Pump- 
ing Lines—here you will 
find unequalled quality and 
the most helpful type of en- 
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New "J-F'' Oil Thief 


HE Gaso Pump and 

Burner Manufac- 
turing Co., Tulsa, Okla., 
has announced its new 
“J-F” Oil Thief. It is 
durably constructed of 
non-sparking metals and 
positive in operation. It 
is light in weight and 
made with glass for 
complete visibility or 
with a plain brass body, 
as illustrated. 

The “J-F” Oil Thief 
or liquid sampler takes 
a 100 per cent core from 
the bottom or any de- 
sired depth, and oper- 
ates in light or viscous 
liquid. Full information 
may be obtained from 
the manufacturer. 








1934 Model Trimo Wrench 


 ienonage MANUFACTURING Com- 
PANY, INc., of Roxbury (Boston), 
Mass., announces a new pipe wrench, 
the ““Trimo- Alloy.” This improved 
wrench retains the popular swinging 
framedesignandis made throughout of 
heat-treated steel alloys—chrome 
molybdenum, manganese and nic ke] 
steel alloys. The additional strength 
of heat-treated alloy steel, it is claimed 
by the makers, sets an entirely un- 
precedented standard of safety and 
service. Laboratory tests indicate 116 
per cent increase in ability to resist 
breakage. One of the company’s more 
dramatic methods of demonstrating 
the great strength of the new Trimo- 
Alloy is the so-called “truck test,” 
in which a Trimo-Alloy gripped on 
an iron bar supported from its handle 
an aggregate weight of more than three 
tons, including a two-ton automobile 
truck. With the leverage exerted this 
test amounted to a strain of 29 inch 
tons on the jaws. According to sworn 
statements this record-breaking test did 
not in any way damage the tool. 

The new Trimo-Alloy wrenches are 
identified by a red tag wired to each 
tool, by the words ‘“‘Trimo- Alloy” 
stamped on the frame and the symbol 
Cr-Mol stamped on the hook jaw. Since 
design and dimensions of the new 
wrench correspond with those of the 
standard Trimo, all the new alloy parts 
are interchangeable and available for 
replacement on the present Trimo 
wrenches. Full particulars may be ob- 
tained from the manufacturer or their 
Mid-Continent representative, James F. 
Corcoran, 1431 South Rockford Street, 
Tulsa, Okla. 
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Oil-lmmersed Magnetic 
Switch 


Act oil-immersed, magnetic 
switch, designated as CR7006, for 
use in corrosive atmospheres, where 
Class 1, Group D control is not re- 
quired, has been developed by the Gen- 
eral Electric Company. This switch is 
designed for controlling motors which 
can be started on full voltage. 


The new equipment consists of a 
standard General Electric magnetic 
switch with special coils and special 
contact tips for operation under oil. 
The enclosure is a square sheet metal 
oil tank with a heavy boiler plate top 
cover. The cover is provided with 
flanges extending down over the oil 
tank on all four sides, thus making the 
switch weather-proof. The largest 
flange, located at the rear of the en- 
closure, is the support for mounting the 
switch on the wall. 


The magnetic switch and a special 
oil-immersed temperature overload re- 
lay are fastened to the cover and ex- 
tend into the oil. The relay can be re- 
set by means of a button projecting 
through the top cover. Three threaded 
conduit entrances are provided in the 
cover for connection to the line, motor, 
and remote mounted push-button sta- 
tion. 


The switch is available in three sizes 
for various horsepower ratings. The 
sizes are as follows: CR7006-V11, 3 
hp. at 110 volts, 5 hp. at 220 volts, 
7 2 hp. at 440 and 600 volts; CR7006- 
V12, 7% hp. at 110 volts, 15 hp. at 
220 volts, 25 hp. at 440 and 600 volts; 
CR7006-V13, 15 hp. at 110 volts, 30 
hp. at 220 volts, and 50 hp. at 440 and 
600 volts. 





Armstrong Star Drills 


D gery ee Bros. Toot Co., “The 
Tool Holder People,” Chicago, has 
added Star Drills to its imposing list of 
Armstrong tools. They are drop-forged 
from special high carbon chisel steel, 
hardened and tempered and it is claimed 
hold their sharpness. They are finished 
in black baked enamel and edges are 
ground bright. Shanks are of proper 
stiffness to prevent bending. 

In characteristic Armstrong style 
the new line is introduced “‘complete” 
with drills in “‘all sizes”: 8-in., 12-in., 
18-in. and 24-in. lengths are made in 
diameters from 1/4-in. to 1-in. by ?g-in.; 
large diameters from 1-in. to 1'4-in. 
come by eighths in the 12-in., 18-in. 
and 24-in. lengths. Armstrong Star 
Drills are of the 4-point type and sell 
at the standard prices. 


New Multi-Purpose 
Recorder Case 


A= multi-purpose case for th 
Micromax Recorder has been in, 


troduced by Leeds & Northrup Com. 
pany, Philadelphia, Pa. This stun 

case is dust-tight, and can be mad 
vapor-tight when desired. It can fp 
supplied for mounting in any POsitiog 
as specified. 

The case is sealed by simply turnin 
the handle, thus pressing the do, 
tightly against a rubber gasket, Th, 
lock is outside the gasket, and hence 
vapors cannot filter into the cy 
through it. The switches for Motor, 
lights and control circuit are operabk 
externally, and are vapor-proof, so tha 
these units may be shut off before th 
door is opened and outside vapors reach 
the mechanism. Leads to the recorde 
can be brought in through either con. 
duit connections or a pothead. The re. 
corder complete with chart reroll hy 
the same listing as the former glass-sid. 
case without reroll. 





Wheel and Gear Puller 


RMSTRONG-Bray & Co., Chicago, 
Ill., manufacturers of Steelgrip 
Flexible Steel Lacing for power and 
conveyor belts, announce a new puller 
for wheels, pulleys, gears, bushings and 





pinions, known as the Steelgrip Uni- 
versal Gear and Wheel Puller. The chief 
advantage claimed for this new tool i 
its universality. 

Consisting of a heavy bracket with 
large screw and three chains of any 
standard length, it will handle work 2 
great distances from the end of the 
shaft. These chains are double ended, 
with standard chain hooks on one end 
for gripping around spoked wheels o 
large gears. They are also equipped with 
special hooks that take a close grip for 
bushings, small gears, motor pulleys or 
in close quarters. These pullers come ™ 
two sizes: capacities of 12,000 or 36, 
000 pounds. 
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Maintenance and Engine 


Performance Records 


ITHIN the past three years significant changes have 

been made in the maintenance of major equipment at 
gas booster stations. Apparently, the long established custom 
of thoroughly overhauling all major units during the late 
spring or summer months, the work being done by a mobile 
crew of trained repairmen, is either to be discarded entirely 
or radically changed. The causes that brought about this de- 
velopment, although largely economical, are equal in im- 
portance to the change itself and present an unusual slant 
on the problem of maintenance. 


The repair gangs of the past usually consisted of from 
four to eight men and a 


It must be admitted that a well-trained repair crew can do 
wonders in a remarkably short time. Undoubtedly some time 
could be saved by repairs made in this manner. On the other 
hand, after a few major repairs, the general value of the sta- 
tion operator to the company would be greatly increased. 


As previously stated, this change came about slowly and 
with it the demand for more accurate and precise records be- 
came imperative. The gradual refining of these records has 
been toward a rotating directory; or a progressive inventory, 
of repairs, changes, adjustments and replacements. The proper 
compiling of the maintenance facts, in such a manner as to 


admit of ready refer- 





foreman, and were sub- 

































































ence, does away with 

ject to call at any time. Stati the supposed neces- 
When on a job they nae — Month of 19__ sity of completely dis- 
were under the orders MAJOR EQUIPMENT mantling each engine, 
of the station superin- regardless of size,at least 
tendent, doing the as- — UNIT NUMBER once each year, for ex- 
signed work exactly as 1. 2. 3. amination. 
directed. Except in the Main ~ : 
case of an emergency _ Bearing L. H. 3-3/a/124 — The rotating record 
elsewhere, they could Croats ; eee iia ok aiken 
not be called from the 7" ae : a ulating 
job. In the ordinary set- — R. H. 3-3/n/124 information about the 
up at present, this crew a — 7 = must note the fol- 
has been eliminated; its Stop 11-1/E/18 a 
vacancy filled bya Igniters, —_ Unit being consid- 
traveling maintenance De: .. Eee eee re ered, 
engineer. This title may 
be familiar to many, . Exact part of unit. 
but the duties of the of- PART anaes eee — Nature of work (as 
fice have been greatly sai = anil = = ae to adjustment, replace- 
+ 1 eat Interrupter 5-10/r/76 s ; ig news installed 
ally selected from the an ga eeiadeiin maids 
personnel of the station Power a _— Date of work. 
where the repairs are be- Piston, etc. = _—— Days since work com- 
ing made. pleted. (This referring 

Some advantages of to days operated; not 
the new order are that Remarks: idle) 
the single engineer is ) 
able to cover more ter- Remarks. 


ritory far more quickly, 
thoroughly and more 
economically than a 
crew. Moreover, to a 
certain extent he is con- 
sidered a contact man 
trom the general office. 

In some cases, par- 
ticularly where a num- 


The above facsimile illustrates the progression method of recording work on 
equipment, each tabulation being of the last adjustment, replacement, installa- 
tion or examination. 


In the first entry under 1. the L.H. indicates which side of the unit was ad- 
justed. The 3-3 dates the work as being done on the 3rd of March; the a refers 
to an adjustment, and the 124 explains that 124 days have elapsed since any at- 
tention was necessary. Ic will be noted that on the same year a new wrist pin 
was installed on the same date. 

Each month the information on the above is transferred to a new sheet with the 
addition of the days operated. This procedure allows swift examination of the 
past history of the unit, and its probable degree of serviceability at the moment. 


Adequate records and 
investigations into the 
causes of cylinder crack- 
ing, the breaking of 
valve stems, etc., have 
given valuable informa- 
tion on the subjects of 
design and maintenance. 





ber of stations require the attention of the maintenance engi- 
neer within a limited time, it is general practice to determine 
what must be done on the job and make arrangements for 
parts or replacements and their installation. While these prepa- 
tations are being completed the engineer is free to examine 
other equipment, possibly at other stations. 


FEBRUARY, 1934 


Periodic examination of parts for wear, water jackets for 
scale deposit, aid in determining the probable time where re- 
pairs or replacements would be necessary. Likewise, past ex- 
perience regarding units of the same general character and 
local operating conditions greatly aid in estimating probable 
repair work. 
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Portion of Exposition grounds taken during progress of former show 


U. S. Government to Issue Invitations 
to International Petroleum Exposition 


ITH over 70 per cent of the booth space already sold 

and announcements by the scientific and technical 
committee, various associations, and companies of unique 
exhibits, the eighth International Petroleum Exposition and 
Congress in Tulsa, May 12 to 19, will have a wide range of 
interest in the refining, marketing, producing, natural gas, 
natural gasoline and pipeline divisions of the industry. 

The international aspect of the exposition is assured fol- 
lowing the passage by Congress and the signing by President 
Roosevelt of a bill to authorize the Department of State to 
send official government invitations to more than 50 nations 
of five continents and to each of the 48 states of the union. 
At the last show held in 1930, 21 nations were represented 
and William B. Way, general manager, says that the inquiries 
from foreign countries indicate that this will be equaled 
again. 

The space in the Scientific and Technical Building given 
over to the latest inventions, apparatus and equipment, some 
of which are entirely new to the industry, has been doubled 
to care for the large number of items which the committee 
in charge of W. A. Schlueter, chairman, is bringing together 
in one place. 

“Each branch of the industry will receive adequate repre- 
sentation, as the committee has been divided into depart- 
ments covering natural gasoline, production, natural gas, 
transportation and refining,” states Mr. Schlueter. 

“What the mechanical or electric eye will mean to the in- 
dustry in a few years will be shown by the demonstrations 
of the photo electric cell which, with perfect regularity, 
flawless judgment and absolute freedom from fatigue, can 
safely take charge of most operations of a mechanical nature 
or routine nature now dependent upon man’s sight or touch,” 
he says further. 

The Petroleum Division of the American Society of 
Mechanical Engineers will again exh:bit the automatic pump 
station which has many new features since the 1930 show. 
Automatic control means that as the pumping station at the 
tank farm is wired for certain operations, the cycles will 
always operate the same way; it means that protective equip- 
ment, more positive than human senses and more reliable 
than human actions in time of an emergency, will be guard- 
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ing operations continuously against abnormal conditions, 
Supervisory control means that the operations of a pumping 
station cannot only be controlled, but can be observed from 


_ some remote point over a two or more wire electrical circuit, 


“The exposition has been announced less than three months 
and our office opened only since early December, thus the 
response received to date is most gratifying,” Mr. Way states 


“Many of the exhibitors are planning elaborate exhibits 
which they are not yet ready to announce, but which wil 
be a revelation to the oil man who has not had an oppor 
tunity to see a catalogue of the latest equipment, practices 
policies, and apparatus gathered together in one place.” 


The exhibitor list is as follows: 


Ahlberg Bearing Co., Chicago, Illinois. 

Advertising Novelties Co., Tulsa, Oklahcma. 

Air Reduction Sales Co., New York, N. Y. 

Allis, Louis, Co., Milwaukee, Wis. 

Allis-Chalmers Mfg. Co. (Tractor Division), Milwaukee, Wis. 
Allsteel Products Co., Wichita, Kansas. 

Aluminum Co. of America, Pittsburgh, Pa. 

American Hammered Piston Ring Co., Baltimore, Md. 
American Iron & Mach. Wks. Co., Oklahoma City, Okla. 
American Can Company, Chicago, IIl. 

American Rclling Mill Co., Middleton, Ohio. 
American Steel & Wire Co., Chicago, Illinois. 
Appleton Flectric Co., Chicago, Illinois. 

Atlas Supply Co., Muskogee, Okla. 

Automatic Valve Controller Co., Tulsa, Oklahoma. 
Baash-Ross Tool Co., Los Angeles, Calif. 

Babcock & Wilcox Co., New York, N. Y. 

Bailey Meter Co., Cleveland, Ohio. 

Baker Oil Tools, Inc., Huntington Park, Calif. 
Baldwin Duckworth Chain Corp., Worcester, Mass. 
Baroid Sales Co., Los Angeles, Calif. 
Bastian-Blessing Co., Chicago, Illinois. 

Bausch & Lomb Optical Co., Rochester, N. Y. 
Benjamin Electric Company, Des Plaines, III. 
Bigelow Liptack Corp., Detroit, Mich. 

Big Three Welding Co., Tulsa, Okla. 

Black, Sivalls & Bryson, Oklahoma City, Okla. 
Bosch, Robt., Magneto Co., Long Island City, N. Y. 
Bovaird Supply Co., Tulsa, Okla. 

Bridgepc rt Machine Company, Wichita, Kan. 

Bristol Company, Waterbury, Mass. 

Brown Instrument Co., Philadelphia, Pa. 
Calorizing Co., Pittsburgh, Pa. 

C. F. Camp Co., Tulsa, Okla. 
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Caterpillar Tractor Co., Peoria, Il. 

Chaplin Fulton Mfg. Co., Pittsburgh, Pa. 
Central Forging Co., Catawissa, Pa. 

Century Electric Company, St. Louis, Mo. 
Chicago Bridge & Iron Works Co., Chicago, Ill. 
Chicago Pneumatic Tool Co., New York, N. Y. 
Cincinnati Advertising Company, Cincinnati, Ohio. 
Clark Bros. Co., Olean, N. Y. 

Coffing Hoist Co., Danville, Ill. 

Compton & Sons, St. Louis, Mo. 

Continental Supply Co., Dallas, Texas. 

Cook, C. Lee., Mfg. Co., Louisville, Ky. 
Cooper-Bessemer Corp., Mt. Vernon, O. 
Crouse-Hinds Co., Syracuse, N. Y. 

Dearborn Chemical Co., Chicago, Ill. 

Deep Rock Oil Company, Tulsa, Okla. 
DeLaval Separator Co., Chicago, III. 

Dodge Motor Company, Detroit, Mich. 
Doheny Stone Drill Co., Los Angeles, Calif. 
Dover Stamping & Mfg. Co., Cambridge, Mass. 
Driftmeter Co., Tulsa, Okla. 

Durametallic Co., Kalamazoo, Mich. 

Eagle Picher Lead Co., Cincinnati, Ohio. 
Economy Electric Lantern Co., Chicago, Illinois. 
Elliott Co., Pittsburgh, Pa. 

Emery, B. V., Co., Tulsa, Okla. 

Erie Meter Systems, Erie, Pa. 

Fairbanks Co., New York, N. Y. 

Fargo Motor Company, Detroit, Mich. 

Fix, Geo. J., Co., Dallas, Texas. 

Fisher Governor Co., Marshalltown, Iowa. 
Foxboro Co., Foxboro, Mass. 

France Packing Co., Philadelphia, Pa. 

Frick Reid Supply Co., Tulsa, Okla. 

Garlock Packing Co., Palmyra, N. Y. 

Gaso Pump Burner & Mfg. Co., Tulsa, Okla. 
Gates Hardware Co., Tulsa, Okla. 

General Electric Co., Schenectady, N. Y. 
General Metallizing Co., Tulsa, Okla. 

General Motors Truck Corp., Pontiac, Mich. 
Goodrich Electric Co., Chicago, IIl. 

Green, A. P., Fire Brick Co., Mexico, Mo. 
Grolier Society, Kansas City, Mo. 

Guiberson Corp., Dallas, Texas. 

Guiberson Deisel Engine Company, Dallas, Texas. 
Gulf Publishing Co., Houston, Texas. 

Glen Dial, Inc., Tulsa, Okla. 

Globe Steel Tubes Co., Milwaukee, Wis. 
Hanlon-Waters, Inc., Tulsa, Okla. 

Happy Belting Co., Tulsa, Okla. 

Hardin, J. A., Tulsa, Okla. 

Harnischfeger Sales Corp., Milwaukee, Wis. 
Haynes Stellite Co., Kokomo, Ind. 

Hazard Wire Rope Co., Wilkes Barre, Pa. 
Hercules Motors Corp., Canton, Ohio. 
Hercules Tool Co., Tulsa, Okla. 

Hinderliter Tool Co., Tulsa, Okla. 

Hobart Bros. Co., Troy, Ohio. 

Hughes Tool Co., Houston, Tex. 

Hydril Company, Los Angeles, Calif. 

Illinois Steel Company, Chicago, Ill. 


Independent Western Torpedo Company, Tulsa, Okla. 


International Harvester Company, Chicago, IIl. 
International Nickel Company, New York, N. Y. 
Iverson Tool Company, Tulsa, Okla. 

Jarecki Manufacturing Company, St. Louis, Mo. 
Jones, S. M., Company, Toledo, Ohio. 

Jones & Laughlin Steel Corporation, Pittsburgh, Pa. 
Jones, J. Edward, New York, N. Y. 

Kemper Thomas Company, Cincinnati, Ohio. 
Kerotest Manufacturing Company, Pittsburgh, Pa. 
Key Boiler Equipment Company, East St. Louis, IIl. 
Landis Machine Company, Waynesboro, Pa. 

Leavitt Machine Company, Orange, Mass. 

Leland Equipment Company, Tulsa, Okla. 

Lincoln Electric Company, Cleveland, Ohio. 

Linde Air Products Company, New York, N. Y. 
Link-Belt Company, Chicago, III. 

Lunkenheimer Company, Cincinnati, Ohio. 
McIntosh & Seymour Corporation, Auburn, N. Y. 
Macnick Company, Tulsa, Okla. 

Magneto Ignition Corporation, Tulsa, Okla. 
Maloney Tank Manufacturing Company, Tulsa, Okla. 
Marathon Oil Company, Tulsa, Okla. 

Mason-Neilan Regulator Company, Boston, Mass. 
Metal & Thermit Corporation, New York, N. Y. 
Mid-Continent Petroleum Corporation, Tulsa, Okla. 
Midwest Piping & Supply Company, St. Louis, Mo. 
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Watch the Per- 
formance — you 
will be agree- 
ably surprised 
as the savings 
accumulate. 
AXELSON MANUFACTURING CO. 


P.O.Box 710, Vernon Station, Los Angeles 
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Mid-Continent and Eastern Distributor: 
Frick-Reid Supply Corporation 
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Great Northern Tool & Supply Company 
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AMERICAN 


Mine Safety Appliances Company, Pittsburgh, Pa. 
Mission Manufacturing Company, Houston, Texas. 
Modern Engineering Company, St. Louis, Mo. 
Moore, Lee C., & Company, Pittsburgh, Pa. 
Moorlane Company, Tulsa, Okla. 
Morrison Bros, Dubuque, Iowa. 
Multi Metal Wire Cloth Company, New York, N. Y. 
National Carbide Sales Corporation, New York, N. Y. 
National Petroleum News, Cleveland, Ohio. 
Naticnal Supply Companies, Toledo, Ohio. 
National Tank Company, Tulsa, Okla. 
National Transit Pump & Machine Company, Oil Ci ity, P 
National Tube Company, Pittsburgh, Pa. 
Norma Hoffman Bearings Corpcration, Stamford, Conn. 
Norris, W. C., Manufacturing Co., Tulsa, Okla. 
North American Car Corporation, Chicago, III. 
Nugent, W. W., & Co., Chicago, IIl. 
Walter O'Bannon Company, Tulsa, Okla. 
Oil Conservation Engineering Company, Cleveland, Ohio. 
Oil Country Specialties Manufacturing Co., Coffeyville, Kans. 
Oil Engineering Ccmpany, Tulsa, Okla. 
(AMER CAN ) Oil and Gas Journal, Tulsa, Okla. 
Aa / Oil Well Improvements Company, Tulsa, Okla. 
aiekatal Hi Oil Well Supply Company, Dallas, Texas. 
Hip Oklahoma Steel Castings Company, Tulsa, Okla. 


In the Petroleum Field q is) Oster Williams Company, Cleveland, Ohio 


fei Palm Bros. Decalcomania Company, Chicago, III. 

For tanks, drums, roofing and siding of Petroleum Electric Power Club, Oklahoma City, Okla 
shops, sheds, boiler and belt houses, and if Petroleum Engineer, The., Dallas, Texas. 

general sheet metal work, Keystone Cop- gag V\- Phillips Petroleum Company, Bartlesville, Okla. 

per Steel gives maximum rust resistance. yy ? Z Pittsburgh Equitable Meter Company, Pittsburgh, Pa. 
j ABE Pittsburgh Steel Company, Pittsburgh, Pa. 
Podbielniak, Walter J., Tulsa, Okla. 

Insist upon AMERICAN Black Sheets, : = Powell, Wm. Co., Cincinnati, Ohio. 


Keystone Rust Resisting Copper Steel Price, H. C., Inc., Bartlesville, Okla. 
Sheets, Apollo Best Bloom Galvanized Progressive Brass Manufacturing Company, Tulsa, Okla. 
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Sheets, Galvannealed Sheets, Heavy-Coated Galvanized Sheets, Formed Reed Roller Bit Company, Houston, Texas. 
Roofing and Siding Products, Tin Plates, Terne Plates, Black Plate, Etc. Refinery Supply Company, Tulsa, Okla. 
Write us relative to your sheet steel requirements. This Company also manufactures Republic Steel Corporation, Youngstown, Ohio. 


U SS STAINLEss and Heat Resisting Steel Sheets and Light Plates for all purposes. 


Rhinehart Oil News Company, Tulsa, Okla. 
AMERICAN SHEET AND TIN PLATE COMPANY, Pittsburgh, Pa. Rickman, H., Tulsa, Okla. 
_ Ridge Tool Company, Elyria, Ohio. 

Scintilla Magneto Company, Sidney, N. Y. 
Scovill Manufacturing Company, Waterbury, Conn. 
in ; Service Station Equipment Company, Tulsa, Okla. 
Sinclair-Prairie Oil Company, Tulsa, Okla. 
S. K. F. Industries, Inc., Philadelphia, Pa. 

Skelly Oil Company, Tulsa, Okla. 
Sludge Pumping Company, New York, N. Y. 
Smith Separator Company, Tulsa, Okla. 
Sonner Burner Company, Winfield, Kan. 
Spang, Chalfant & Co., Pittsburgh, Pa. 
Sperry Sun Well Surveying.Company, Philadelphia, Pa. 
Sullivan Company, Memphis, Tenn. 
Sun Oil Company, Philadelphia, Pa. 
Surface Equipment Company, Tulsa, Okla. 
C. J. Tagliabue Manufacturing Ccmpany, Brooklyn, N. Y 
Taylor Instrument Companies, Rochester, N. Y. 
Templeton, Kenly & Co., Ltd., Chicago, IIl. 
The Texas Cumpany, Tulsa, Okla. 
Timken Roller Bearing Company, Canton, Ohio. 
Trimont Manufacturing Company, Roxbury, Mass. 
Tube Turns, Inc., Louisville, Ky. 
Tulsa Boiler & Machine Company, Tulsa, Okla. 
Tulsa Canvas Products Company, Tulsa, Okla. 
Tulsa Rubber Products Company, Tulsa, Okla. 
Union Wire Rope Company, Tulsa, Okla. 
Universal Engineering Company, Los Angeles, Calif. 
Vapor Recovery Systems Company, Lcs Angeles, Calif. 
Viking Pump Company, Cedar Falls, Iowa. 























STRONG 
HANDY 


—OPEN-SIDE 
PIPE VISES 
Malleable frame of unusual 


strength. Full length over- 
lapping jaws of heat-treated 





steel, easily replaced. Long 
handle, giving ample leverage. 


Excellent for fitting make-up 
work. Hold brass or polished 
pipe without marring. Each 


| Vogt, Henry, Machine Company, Louisville, Ky. 
Vol-U-Meter Company, Buffalo, N. Y. 
Wackman Welded Ware Company, St. Louis, Mo. 
Walworth Company, Boston, Mass. 
Waukesha Motor Ccumpany, Waukesha, Wis. 
Webster Engineering Company, Tulsa, Okla. 
Westcott & Greis, Inc., Tulsa, Okla. 


vise well greased and packed 
in a separate carton. 


No. 00—capacity /-inch to 1//-inch pipe, inclusive Westinghouse Electric & Manufacturing Co., East Pittsburgh, Pa 
No. 0 —capacity %-inch to 22-inch pipe, inclusive Wheeling Corrugating Company, Wheeling, W. Va. 
No. 3 —capacit -inch to 44-inch e, inclusiv Wico Electric Company, Springfield, Mass. 

, iain a Po Wiggins, John H., Company, Tulsa, Okla. 

H. F. Wilcox Oil & Gas Company, Tulsa, Okla. 
— paeeaie PIPE THREADING MACHINE COMPANY Wilson & Bennett Manufacturing Company, Chicago, Ill. 
Toledo, Ohio New York Office, 72 Lafayette Street Wilson Welders Company, New York, N. Y. 
"TO ” | Worthington Machinery Corporation, Harrison, N. J. 
Tou DO Woods Manufacturing Company, Tulsa, Okla. 














Young Engine Corporation, Canton, Ohio. 


BETTER ay THAN EVER | Zink, John, Company, Tulsa, Okla. 
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Present Irends 


Gas Pipe 


ITH the coming of spring, the main line loads 

are gradually decreasing and the executives 
and superintendents are planning more or less ex- 
tensive programs of repairs, maintenance and con- . 
struction. It is to be expected that some of this work will be 
done not because of its absolute necessity, but because of the 
fact that many major companies will attempt, so far as is 
readily possible, to keep all their men on the payrolls. 

That the nature of this work is gradually changing from 
year to year is a fact that is usually apparent but seldom 
contemplated. It seems only human nature to expect changes, 
no matter how radical, and the new is accepted in place of 
the old with hardly a thought given to the immense amount 
of energy and research that went into the development re- 
sponsible for the trend in which the industry is headed. Ad- 
yancement and progress have become fixed attributes of the 
industry—and to a truly remarkable extent, when one pauses 
to consider that the Natural Gas Industry is only 50 years 
old. The habit of scoffing at any new proposal has fortunately 
grown out of favor. The man with faith in an idea is one 
to be encouraged. 


The new equipment pages of each issue of the leading 
trade publications presage the future and at the same time 
are a constant guarantee of the vigilance of the manufac- 
turer in the effort to incorporate advanced design into his 
products. Not only are improvements in design and utility 
illustrated, but frequently new devices that are quickly ac- 
cepted by the industry. 


Paid specialists are constantly attacking profound prob- 
lems in the interest of their companies. Independent and pri- 
vate investigators are working out valuable ideas of their 
own. The government, through various agencies, but more 
directly through the Bureau of Mines, is continually probing 
into the secrets of the atoms that compose natural gas 
molecules. 

But not all the advance is from the well-regulated work- 
shop of the inventor. Practical gas men have seen the neces- 
sity for advancement along particular lines, and have been 
and are applying their “‘firing-line” experience directly in an 


as Key to Future 
Line Systems 


By F. B. TAYLOR, Jr. 
Panhandle Eastern Pipe Line Company 


effort to solve their individual problems. It is only reasonable 
to suppose that more of this type of pioneering has been done 
in the last three years, particularly in regard to the work of 
individuals, than at any previous period. This may be directly 
attributable to the fact that enforced leisure gave an oppor- 
tunity to the man with ideas. Rumors of new units and 
processes that await only better business conditions for wide- 
spread use, float up and down the lines. Some are persistent; 
others mere fancy. Not infrequently executives are being ap- 
proached with working models of units that could easily 
assume an important rdle in any gas pipe-line system. 


From these devices, and from the trend of present investi- 
gation, certain keys are of such outstanding importance that 
the future p:pe line might well be imagined. It could not be 
the result of a quick change, not over two or three years, but 
possibly in five or ten. Gathering systems of the future will 
very probably be much more intricate than the general 
set-up today. A greater and more complete knowledge of the 
mechanics of gas recovery will greatly lengthen the lives of 
the gas-producing areas and will undoubtedly mean renewed 
production from reservoirs long abandoned. Small compres- 
sors will be placed at strategic points throughout the gather- 
ing system, not alone to boost the field pressure to an eco- 
nomical handling base for the main line stations, but also to 
provide a well-to-line pressure in a ratio such that the per- 
well, per-hour volume production would not be limited to 
the rock pressures. 


Many observers expect radical changes in compressor sta- 
tion design. Instead of concentrating at different points ap- 
proximately a million dollars worth of equipment, it is 
thought that a far more flexible and responsive control of 
pipe-line pressures and volumes by the use of electrically- 
controlled and electrically-operated individual units located 
25 to 50 or 100 miles apart on the main line and boosting 
the pressure only 50 - 150 pounds. Such plants would be at- 
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tended by only one engineer, whose duty would be to insure 
the serviceability of the equipment. Only every other or every 
third unit might be operated to satisfy a partial load. 

The opinion has been expressed that there will be three 
distinct types of compressor stations on the lines of the 
future; the gathering line compressors, the main line units 
already mentioned to boost large volumes through a relatively 
narrow range, and what might well be termed the master 
station, which would take the gas from the point where the 
many gathering lines converge and repressure the gas to a 
flowing basis of between 1000 and 1400 Ib. per sq. in. in 
main lines, probably not greater than 8 to 12 in. in diameter 






300 bb. 1365 “6. 


270000 
CU. FT 270.000 
CUFT. 


2O-/N. 8-/N. 


The volume of gas in a 20-in. line one mile in length 

at a gauge pressure of 300 Ib. is 270,000 cu. ft. The 

same volume might be contained in an equal length 
of 8-in. line under a pressure of 1365 pounds. 





or smaller. This high pressure (not as great a step as from 
maximums of 15 years ago to maximums of today) would 
make some method of dehydration a necessity. Likewise, it 
would require the extraction of the heavier radicals of the 
lighter hydrocarbon group, unless the production was un- 
usually dry in nature. The formation of freeze-ups and 
traveling line slugs would be held at a minimum with such 
measures. This master station, situated at the junction of the 
gathering lines and at the field end of the main line, will be 
the point of greatest concentration of equipment. Other 
paraphernalia, such as cleaners, coolers, water-treating plants 
and auxiliary equipment, will be a part of the installation. 
Many new devices, and improved designs of modern equip- 
ment, would be in evidence, including recording gravito- 
meters, recording calorific measuring devices and direct- 
reading volumetric flow gauges. 

The office of the pressure dispatcher controlling the gas 
transmission on such a line-up, would not be so highly com- 
plicated as might well be supposed. Instead of hourly or 
more frequent periodic reports as at present, electrical re- 
cording devices located at important lateral take-offs, river 
crossings, etc., or at every 50 miles from the gathering line 
compressors to the delivery gates, would cause individual in- 
dicating needles to function over a scale in the office. Thus, 
immediately above the chief dispatcher’s desk would be per- 
manently mounted an electrically-controlled instrument 
panel on which 50 or more gauges instantly would record 
the pressure at any point on the lines of major importance. 
The operator could visualize a volume passage from the mas- 
ter station in the fluctuation of indicated pressures. At the 
same time the ability to scan the pressures in this manner 
would greatly increase the safety factor against shut-downs 
or insufficient supply of volume, as any indication of line 
trouble would be immediately apparent. 

Important junctions would be guarded by electrically- or 
automatically-operated gates, types of which are on the 
market at present. The construction of the automatic type 
enables ordinary open-gate operation with the regular pres- 
sures. However, if the line should break, the gate immediately 
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and entirely closes, stopping the flow. Provided that the i 

break was quickly repaired and the section filled with p: 
up to the operating pressure, the gate would then pe: 
matically reopen, allowing the previous level of operation, 

Rotary compressors, boosting the pressure 20 or 39 ih 
will be used on some low-pressure distribution lines, : 

Aside from the transmission system, the calorific control 
of natural gas is gaining in use although its future js entirely 
problematical. At the consumer’s end the fuel used is sil 
measured in cu. ft., the rate being fixed by transportation 
costs and by the texture of the gas. Many distribution en, 
gineers doubt that this is an ideal condition, although a 
present serving the purpose fairly well. Considerable researc} 
has already been done in an effort to measure more Correctly 
the value of the gas received by the consumer. The most de. 
sirable method of overcoming this is by meters, domestic and 
industrial, that read therms direct, rather than volumes, Al. 
though this has not been accomplished as yet, careful study 
has opened up avenues of approach. A number of organizs. 
tions are now selling on a therm (100,000 B.t.u.) basis; byt 
are calculating the heating value from volumetric analysis 
and calorimeter readings. 

Looking into the future from a different angle the poss. 
bilities in sales expansion as a result of products manufx. 
tured by means of molecular reaction must not be diste. 
garded. 

The partial oxidation of low-gravity crude is due for cop. 
siderable study in an effort to develop a means of carbon black 
manufacture, eliminating the use of natural gas for the 
process except possibly for a product of finer quality, 

The manufacture of carbon dioxide, or dry ice, from 
natural gas, and its distribution from small plants in towns 


and cities may soon be an accomplished fact. 


Success in treating the gas molecule, under the direction 
of the specialists of the Bureau of Mines, resulted in the 
making of rubber, antiseptics, insulation, drugs, sugar sub- 
stitutes, as well as other miscellaneous necessities, from the 
carbon and hydrogen atoms. Extractions of COs from stack 
gas is now being accomplished by the Girdler process, in 
which the carbon dioxide is absorbed by triethanolamine. 

Although not commercially practical in their present stage 
of development, processing adequate to produce the above 
results would allow a diversification of the markets, and 
consequently add to the stability of the industry. It is not 
too much to look forward to. It is apparent that a system as 
described would require at all times uninterrupted service 
over a two-wire telephone system. The impulses actuating 
the gauge indicators in the dispatcher’s office, the signals for 
the starting and stopping of main line boosters, and the elec- 
trically-operated gates, would all travel over the copper 
spans. Moreover, the regular communication of dispatches, 
reports and general activity would, as now, depend upon 
the telephone system. 

In order to sustain this important service the future tele- 
phone system will be continually remodernized. Elaborate 
testing equipment will be provided and placed under the 
charge of specially trained engineers. Not only will tele- 
phone line faults be located by these instruments, primarily 
the galvanometer in the Wheatstone Bridge circuit, but the 
calculation of the location of pipe line breaks by means of 
electro-static capacity per mile of pipe, or by pipe-line-ground 
resistance, will be probable. 

The present period will probably not be an overly im- 
portant one in the history of the industry in so far as major 
improvements are concerned. It will be considered more as 4 
time during which every effort will have been made to stabi- 
lize, for although not so drastically thwarted as kindred in- 
dustries, general conditions forced extensive reinforcements 
—a condition necessary to a far greater expansion program 
for the future. 
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Death Takes Pat Malloy 


Pat Malloy, 49, for many years a leader in the petroleum 
iqdustry in the Mid-Continent area, was found dead January 
1 in a hotel room at El Dorado, Ark., where he had gone 
. business. His home was in Tulsa, Okla. Death was due to 


3 heart ailment. He was president of Malloy & Co., of Tulsa, | 


which concern has extensive oil properties in Oklahoma, 


as and Kansas. 
alley had made a brilliant name for himself as a 


lawyer in Tulsa before he entered the oil business. His first | 





connection with the industry came at the expiration of his 
second term as county attorney of Tulsa County, when he 
became general counsel of the Constantin Refining Company 
and its subsidiaries. Later he became president of the reorgan- 
ized concern and, in 1927, purchased all its producing prop- 
erties which, together with other properties, were transferred 
to Malloy & Co., a corporation. He was president of the 
latter concern. 

For many years Malloy was a director of the Western 
Refiners Association, and for ten years its president. He was 
a charter member of both the Mid-Continent Oil and Gas 
Association and the American Petroleum Institute. 

Last spring Malloy was appointed to the attorney-general’s 
department at Washington, but resigned his post in October 
to return to Tulsa to look after his private business interests. 

Mrs. Malloy and three children survive. The children are 
John Francis, a student at Princeton; Pat, Jr., a student at 
Notre Dame, and Paul, 12. Funeral services and burial were 
in Tulsa. 
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SPECIALIZED | 


B-M-W CHROMARD: Stain- 





Sema less Steel—non-corrosive. 
Stands up under cutting action 
of floating sand. 

BALLS 
B-M-W BI-METAL: Chromard 
Seat and Extrard Bronze Ball 
and —for use where lodestone and 


sand are present. 


B-M-W BRAMO: General pur- 
pose ball and seat—high grade 
tool steel. Moderate in price. 


B-M-W EXTRARD BRONZE: 
Extremely hard bronze alloy. 
Will perform excellently where 
lodestone and corrosive ele- 
ments are both present. 


B-M-W MONARCH: Harder 
than other non-corrosive balls 
and seats. Mad2 for extra se- 
vere service—no ball breakage. 


SEATS 
TO 
FIT ALL 


Conditions 
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and up to any job 
you've got he a 
ipe wrench. The 
(izen0> bous- 
ing is guaranteed 
unbreakable ..in 
every size. 


oR Works INc. 











HE RIFAaID> 

_ had to earn its 
place as standard 
equipment with many 
production, pipe line and 
refinery companies. It earned 
it by being a tougher, better- 
working wrench than any other 
available. .. . If you don’t know 
this tool, we recommend that you 
try one—on the hardest job you've 
got. Discover for yourself these advan- 
tages: full-floating hook jaw with pipe 
scale, replaceable heel-jaw, instant grip 
and let-go, easy turn adjustment nut in any 
size, double strength I-beam handle. Ask 
your Supply Store. 


THE RIDGE TOOL CO., Elyria, Ohio, U. S. A. 
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PIPE WRENCHES, CUTTERS, VISES, THREADERS 
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Surface equipment on the Dif- 
fie well is of all-steel design and 
includes facilities for handling 
future producing problems. 
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Successful Rod 


Pumping Installation in 


APID decline of gas pressure in the Oklahoma City 
field has lowered the average bottom-hole pressure in 
that producing area to approximately 650 lb.,or 100 lb. above 
the estimated minimum necessary for natural flow. A recent 
survey shows 382 wells flowing naturally, 241 tubed and 
flowing naturally, 304 on gas-lift and 57 using gas-lift kick- 
off collars. Nine wells are on the pump. The same investiga- 
tion showed that there were 231 wells in the field showing 
water, 52 wells had been shot and 316 reconditioned. It is 
probable that within a few months many wells now flowing 
will have to be pumped or some other lifting method adopted 
to procure production. As a result of these conditions, oper- 
ators in the field are giving serious study to future methods 
of producing oil. Because of the great depth of the producing 
horizon (6500 ft.), which makes artificial lifting no ordi- 
nary problem, much interest is being shown in the results 
obtained on the few wells now on rods and pumps. 


One of the oldest, continuous pumpers in the field is the 
Wilcox Oil & Gas Company’s No. 1 Diffie, in the northwest 
portion of the producing area. This well has been on the pump 
since April, 1933. As has been the history of other wells now 
or, the pump in the Oklahoma City field, for the first several 
months this well was put on the beam it was produced mainly 
by agitation, which was sufficient to reduce the fluid column 
and permit the well to flow its allowable production. How- 
ever, during the past four months it has been necessary to 
pump continuously, the well refusing to flow. During the 
time rods have been in the hole, there has been no trouble 
whatever; no joints have become unscrewed, nor has there 


been any rod breaks. 


The bottom of the hole in this well is 6485 ft.; however, 
it was originally tubed to only 4200 ft., the object of which 


72 


at that time was to operate the well by reducing the weight of 
the fluid column sufficiently to permit the gas present in the 
well to flow the production. The well, under this condition, 
actually pumped 325 bbl. before any indication of a flow 
would develop. At the end of the fifteenth hour, it flowed 
30 bbl. out of the casing. A similar flow was recorded on the 
seventeenth hour, and at 17! hours the well started flowing 
continuously and made its allowable production within a 
short time. This practice of lifting was continued until last 
October, when it became necessary, as previously stated, to 
pump continuously. 


When Diffie No. 1 reached this stage in its producing life, 
the tubing was lowered to 5150 ft., its present depth. It is 
being pumped at a speed of 21 s.p.m., in the 50-in. hole. It 
is producing from 280 to 300 bbl. every 24 hours. The well 
is shut down over Sunday and all other days necessary to 
prevent overproduction. 

The prime mover is a 100-hp., twin Tico gas engine. The 
take-off is a combination reverse clutch and rig front, repre- 
senting the latest development, known as Type 95, of the 
O. C. S. Manufacturing Company. Other surface equipment 
includes a Ratigan beam hanger, Beaumont sampson post and 
beam, and a Braden sheet-metal engine and belt house. Axel- 
son 34-in. sucker rods and a 2'/2-in. by 18-ft. Fluid Packed 
pump are in the hole. Two B-J tubing catchers, one regular 
and the other a support, are used in the 21/:-in. tubing string, 
which is set inside 65-in. A.P.I. casing. The tubing catcher 
used as a support is set directly above the pump. When in- 
stalling the equipment, extreme care was taken to have it 
properly aligned and securely set on the foundations. As 4 
result, despite the great depth, the installation is a smooth, 
steady pumping unit. 
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Great Depth of Producing Hori- 
zon and Water Incursion Necessi- 
tates Installation of First-class 
Equipment for Artificial Lifting 


¢ ¢ ¢ 


The material was installed in anticipation of taking care 
of almost any condition that might develop in the future 
operation of the well. Sufficient power is available for redrill- 
ing, swabbing, pulling tubing and, of course, the ordinary 
pumping operation. For example, all that is needed for clean- 
ing out the well is a portable sand reel, a concrete base for 
which is already in place. A section of the sheet-metal belt 
house is arranged so that it easily can be temporarily removed 
in order to accommodate the sand reel. Bullwheels for pull- 
ing are a part of the equipment installed. The ability to per- 
form these duties with the equipment at the well is quite im- A view of the take-off and rig front used by Wilcox 
portant, as the well is not easily accessible for the purpose of O8 and Ges Gam 
moving in a tractor or other type of portable pulling unit. It is ‘ sities 








 town-lot location that has practically no working space 2 > € 
other than the derrick floor and, in addition, it is not adjacent 
to any other wells belonging to the Wilcox Company. followed by pumping machinery or should the gas-lift stage 


This same type of hook-up is being used on the Wilcox be skipped and adequate surface and well equipment installed 
Oil & Gas Company’s No. 1 Keller, which is tubed to a depth now to meet heavy pumping conditions that are likely to be 


nthe Oklahoma City Field 





ht of of 4200 feet. When rods were first placed in the hole it was encountered later? A. F. Johnston, superintendent for the 
n the necessary to pump this well from one-half to a full day be- Wilcox Oil and Gas Company, after considering his own 
ition, fore it would start flowing and make its allowable. On the problems, apparently has decided on the latter course, at least 
flow first of December, 1933, it stopped flowing and a steady so far as two of his wells are concerned. Only subsequent 
owed pumping for 15 hours was required to reduce the weight of operating conditions in the field will, in the most of cases, 
n the the fluid column sufficiently for flow to be resumed. This reveal the wisdom of the practice followed. 
wing well is powered by an 80-hp., en- 
iin a closed type of Reid gas engine 
| last and the only other change in 
d, to equipment from that being used 
on the Diffie well is the use of a 
life Lee C. Moore sampson post and 
ka walking beam. 
le. It Operators in the Oklahoma 
well City field are confronted with a 
y to dificult problem in economics 
when it comes to deciding how 
The to produce their wells after nat- 
pte: ural flow has ceased. Under- 
the ground conditions, an important 
nt governing factor, are hard to an- 
yer ticipate. What they will be sev- 
eal tral months from now is some- 
cked thing that operators would like 
rular to know. Should gas-lift machin- 
ring, ery be installed now and later be 
cher 
\ in- _ . ~ nh 
dig This 100-hp. twin gas engine os 4 
As a . 3 . } 
we provides ample power for tak- a - ; 
ing care of all rig operations. WAY ei ieee < 
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Look for the Arm-and-Hammer 


G BROS. 


CHAIN TONGS 


Tested Chains. ,.3,600 to 40,000 Pounds 


These are Tongs of known strength with chains proof-tested 
to two-thirds catalog rating; with 
special steel, hardened, tempered and tested for wear- 
ing qualities. 

Hand 


the 


steel. Design improvements give greater 
bearing on bar, provide guides for 
chains that prevent jamming. 
Standardize on these stronger, 
handier tongs. 


W rite 
for 


Catalog 



















jaws drop-forged from 


les are forged; the bolt is hardened steel ; 
shackle drop-forged from chrome-nickel 





Also furnished 
with Reversible 
Jaws .. ‘2 tools 
for the price of 1’’ 


ARMSTRONG BROS. TOOL CO. 
"*The Tool Holder People’ 

f 331 N. Francisco Ave., Chicago, U.S.A. 

Factory Representative: EARL WADDELL 

1524 Fair Bldg., Fort Worth, Texas. 














Medium Outlet Pressure Controlled 
with MINIMUM FRICTION 


HE same sensitive- 

ness of regulation 
that has been available 
for low gas pressures 
can now be applied to 
medium pressures as 
well. The Fulton Du- 
plex Medium Pressure 
Regulator, patterned 
after the C-F Duplex 
Low Pressure Regu- 
lator, employs two 
levers connected in 
such a manner as to 
multiply the force ex- 
erted on the dia- 
phragm several times. Designed for inlet pressures 
of 50 to 100 pounds, outlet pressures 5 to 10 pounds. 
Ask for Bulletin 4031, which gives complete de- 
scription. 


The Chaplin-Fulton Manufacturing Co. 
28-40 Penn Ave. Pittsburgh, Pa. 
FULTON DUPLEX 

MEDIUM PRESSURE REGULATOR 
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Aen 
TRADE 


FITFERATURE 


RANWVAEDETENATI HAS, 

THE TECHNICAL STORY OF TONCAN IRON ppp 
is the subject of a booklet that contains facts, figures and 
technical data on the manufacture, application and perform, 
ance of Toncan Iron Pipe. It contains 24 pages entirely 
stripped of installation illustrations and advertising copy 
Copies may be obtained from the Republic Steel Corporation, 
Youngstown, Ohio. 
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AUTOMATICALLY MAINTAINED PRESSURE 
REGULATION is the result of a new type of regulator that 
is described briefly and concisely in an attractively printed 
and illustrated leaflet published by Air Reduction Sales Com. 
pany, Lincoln Building, New York City. Users of oxyacety- 
lene welding equipment will find this publication of interest. 

a Ae 

STAINLESS CLAD STEEL literature has just been issued 
by the Ingersoll Steel & Disk Company, division of the 
Borg-Warner Corporation, Chicago, Ill. This new piece of 
literature contains installation views of tanks, pressure yes. 
sels, autoclaves, evaporators, and many applications of IngO. 
clad stainless clad steel. The text matter deals with its appli- 
cation in almost every phase of the metal-working and proces 
industries where corrosion resistance and sanitation of stain. 
less steel is desired. 

44 7 

LIQUID LEVEL CONTROLLERS for use not only in 
tanks, but also in pipe lines, condensers, hot wells, open and 
closed feed water heaters and other vessels is the subject 
matter discussed in a new catalog of Kieley & Mueller, Inc., 
New York City. 

a, 

INDIVIDUAL PUMPING POWER, known as Oil Well 
Supply Company’s type ODH-18, is described in Bulletin 
113 (933), which may be obtained by addressing the com- 
pany at Dallas, Texas. This pumping power is a sturdy struc- 
tural-steel unit for pumping one or two wells. 

¢ 4 # 

THE WALTER O’BANNON COMPANY, Tulsa, 
Okla., published the tenth anniversary number of “Between 
Calls,” its monthly house organ, in January. When this in- 
teresting publication made its initial appearance in 1924 it 
was mailed to two thousand production men and now is cit- 
culated among twice that number. 

. t.9 

BROWN POTENTIOMETER PYROMETER is illus- 
trated and described briefly in Catalog No. 1101, recently 
issued by The Brown Instrument Company, Philadelphia, Pa. 
The Potentiometer Pyrometer measures temperatures with 
laboratory precision, yet has such sturdy ruggedness that it 
stands up under the shocks and grind of shop service, accord- 
ing to the manufacturer. 


SPERRY-SUN WELL SURVEYING CO. 


1608 WALNUT STREET, 


PHILADELPHIA, PA. 


DALLAS, TYLER AND HOUSTON, TEXAS. TULSA, 
OKLAHOMA AND LOS ANGELES, CALIFORNIA 


SURWEL . haze 


(0574-3 15-) 119) (Ink Bottle) 


UNDERGROUND WELL SURVEYING SERVICE 
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w. A. Trout Joins Macco Construction Co. 

Coincident with the announcement by Macco Construc- 
n Company, $15 Paramount Blvd., Clearwater, Calif., of 
ment as exclusive distributor of Emsco derricks in 
California comes word 
also of the appointment of 
W. A. Trout as vice-presi- 
dent of the Macco Com- 
pany. 

Mr. Trout formerly 
was vice-president and 
general manager of the 
Emsco Derrick & Equip- 
ment Company, having 
7 served in that capacity 
since the company first 
was organized back in 
1926. Although he for- 
merly was also associated 
with the Macco Con- 
struction Company, he 
has not been active in the 
affairs of that company previous to this time. 

The appointment of Macco Construction Company as 
exclusive distributors of Emsco derricks in California is due 
to the many changes taking place throughout industry, it is 
stated, and became effective January 2, 1934. 

The foregoing announcements will be of considerable in- 
terest to the petroleum industry of California, where both 
Mr. Trout and the Macco Construction Company have a 
host of friends. 


Iverson Opens New Shop 
The Iverson Tool Company, Tulsa, announces the opening 
of anew machine and pipe cutting shop at Fairfax, Okla., to 
serve the Naval Reserve and Little Chief fields. 
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New Aualnon Store at Bakersfield 


Keeping pace with the increased business in and around 
the Kern fields, Axelson Manufacturing Company has 
established a store at Bakersfield, Calif. Stanley Morrish, for- 
merly at Santa Fe Springs, Calif., will be in charge of the 


KOBE 


HEAT-TREATED 
SCREEN 
CASING 


ncorporated 


Los Angeles California, U.S.A. 








AXELSON 


Hardened Cast lron Liners 


© Longer Life 
® Closer Grain Structure 


@ Specialized Heat Treatment 








AXELSON MANUFACTURING CO. 


P. O. Box 710, Vernon Station Los Angeles, Calif. 
TULSA 50 Church St., NEW YORK ST. LOUIS 




















Bakersfield store. ee 
Mepham Companies Merge 
Geo. §. Mepham Corporation, of Delaware, has taken over 
the assets and business of Geo. $. Mepham & Co. of Illinois. 
General offices will be maintained at the same address, 2001 
Lynch Avenue, East St. Louis, Illinois. No change in per- 
sonnel is to be made. 


L. H. Brendel Jolen K. R. Suthedend Co. 


Louis H. Brendel, for the past five years advertising man- 
ager of the Mason-Neilan Regulator Company, has joined 
the staff of the K. R. Sutherland Company of Boston, Mass. 
The Mason-Neilan Regulator Company, manufacturers of 
automatic regulating and control equipment, has selected the 
K. R. Sutherland Company to direct its advertising. 

Mr. Brendel was formerly advertising manager of the 
Neilan Company, Ltd., of Los Angeles, before the consolida- 
tion of the company with the Mason Regulator Company. 


e HYDRAUGER e 


MODERN HORIZONTAL BORING MACHINE 
For Underground Installation of Pipe and Conduits. Avoids damage 
to costly pavements and saves time. Send for Bulletin. 
HYDRAUGER CORPORATION, Ltd. 
343 Sansome St. San Francisco, Calif. 
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The Adolphus Hotel is Dallas’ 
Convention Headquarters. Ca- 
pable of serving two large con- 
ventions at the same time. 
Large, beautifully decorated 
banquet halls . . Service unsur- 
passed . . Cuisine unexcelled 
anywhere in the South . . Truly 
the Southwest's Finest Conven- 
tion Headquarters. 


IN DALLAS 
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JONES 


Sucker Rods 
Pull Rods 
Polished Rods 


Rods to Meet 
All Conditions 


¥ 


The world’s largest and 
only exclusive maker 
of Sucker Rods 


S 
Every Sucker Rod 
Advancement 


Pioneered by Jones 
® 


THE ORIGINATORS 
OF SUCKER ROD 
ENGINEERING 


a 


THE S. M. JONES CO., Toledo, Ohio 


19 Rector Street, New York City 
McBirney Building, Tulsa, Oklahoma 
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